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(57) Abstract 

Compounds represented by general 
formula (I), wherein R 1 represents hydrogen 
or C[. 6 alkyl; R 2 , R } and R* represent 
hydrogen, C w alkyl, etc.; and X represents a 
divalent group -C(R S )(R* > °r -NR 7 - (wherein 
R 5 represents hydrogen or hydroxy; R 6 
represents phenyl or a 5- or 6-membered, 
saturated or unsaturated nitrogen-containing 
heterocycte; and R 7 represents hydrogen, C,. 12 
alkyl optionally having one or more 

unsaturated bonds, etc.). Because of the effect of regulating the expression of the physiological activities of retinoids such as 
these compounds are useful as retinoid activity regulators. 
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*^<Cif**L ;X i±-C(R 5 )(R 6 )- Xlt -NR 7 -r^$ti^-fffi0K*^-r (R 5 



GM tfi'KT 
GN ^f-T 
GW =¥-7 • tr 



KG W*^j>> 
KP *M» 

kr mm 



MC = 
MD t^K^T 
MG 



EE h=7 
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w m m 

tkmm&z^? z>{t&® (vtja k) Ktt^nsMrtu-t:/*- ■) k© 
£ mm zmm-rz mm&® k h -r * t> © -c #> * 0 © w i/ * j a 

i- * s M£««t££ mir •* mmm^ tM^sfti*, m© 

MMfPffl ft <t*MJ6 tig ti£Mftm *fLtl^„ :tiST 

tw^dt*nfc«*©t"^ $ >ASNH*^ fl|;ltt\ #HH861-22047^&#l*#B!!Hg61 
-7644G^&fB£tt©3cE§»8i#fl^ M^-^-t7'-if^^^; 
XMJ - (Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, p. 2182) 

? ; j >m&v\y? ; j >mm®!k®m&*Gt z±Mfc£®i* ri/^y-r kj 

01*. 1^ h 5 >x (all-trans) -1/f-y 4 >f»li^ IHBJ&&rt 

^Hry^--x-'N-7r^i- (Evans, R.M., Science, 240, p. 889, 1988) 

Izmt&ls^J A >Wt\s*7f- (RAR)ic >J#> Ki Iti^LT, »)#)«© 
if 5£ • ^k* 5 IMiUBJSTEtt 5 d i #158 £ *>K $ tit 1>S (Petkovich, 

M. , etal. , Nature, 330, pp. 444-450, 1987) Q 1/ f- 7 ^ >®?*t©£tT/£tt£1f 
1" S ±£-ffc£tt («itf, 4- [(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-tetramethyl-2- 
naphthalenyDcarbamoyl] benzoic acid: Ara80ft <t") fe^ I/ f- 7 -Y leJUilRAR 

i-M^ LT^Sffitt^fSIPf * C t*i^$nTl^ (Hashimoto, Y. , Cell 
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struct. Funct. , 16, pp. 113-123, 1991; Hashimoto, Y. , et al. , Biochem. 
Biophys. Res. Commun. , 166, pp. 1300-1307, 1990£#M) c - ti bOlt^H. 

Eras k is. t-^ i >ax2&, M©ftM, v mmmruji^-, 

So 

ffl^Mif^Mk^^n^nTL^CEyrolles, L. , et al. , Journal of Medicinal 
Chemistry, 37(10), pp. 1508-1517, 1994) 0 -jfr. Kf£ffl£ 

^ > if© b ^ J << K ©fM * mkt 6 tlS tw o ^ t (i ti i ^ ^fg#*< ft t \, 
flJxJ*. #18^8-59511 ^k^Kii, RXR H?^^-lc*f-r-5#Mfi9U^> KT* 
6it£®i)K MR-a V*-79-K$itZ>mmV£ l ) ti > Kfk^Tfe 3 Am80©fpffl 

*«s*-r-s^*W"r*ct*^«$nTi>So -©Tum^i^ 4- [(5, 6,7,8- 

x Yv t Kp-5,5,8,8- rF7^M- -J-yf-jl) iDiX-W z-* 
u > T -fe * - ^^±EAi80©5-ftBI*f^ffl &y&&t &7r,m ShT^S, 

#38BJ§*l*s 4-C5H-2,3-(2,5- 5>> 7 )-5-> f-^ ^ 

> V"[b, e] [1, 4] ! J T-fef h° >-ll— f ;U] £.&5»(HX600) £©<<> V" vT-t? h° Wfc 
-g'&tfl/^y >f K©fPil^±i^-r S C <b£SWc L/cCUmemiya et al. , Chem. 
Phann. Bull., 43, pp. 1827-1829, 1995) 0 Z.<D{k&faOftmtU RXR-RAR ^-ru 
9 A v — % RXR Hr^-^ftftf5t0ifibtm^o 

^J§©li^ 
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R 2 




R 3 

R^**®^-X«Cj_ 6 7^*;i/S*^L ;R^ R 3 , %.m A teZti?ti®iL 

^P^-r^^^(±^nt>«-^ic/j:^TR 2 S^R 3 ^^^5 7 i~;uS±©^m 
^tifci:5/i^L6 It fe J: < (±I£©IJHi * ©If±{: Hi £ /- 

tfc*5 lffl©»^>^>a*f Ul^fei^) ;X fi-C(R 5 )(R 6 )- Xfi - 
NR 7 -T^$ti^^jffi©»^^-t (5£4\ R 5 «7KH^X(i7]<«*^L ; R 6 (igm 

©Mtffr&L < {i^ft©^a^f-o^S^^L ; R^tKI^H^ 1 fIXte 2\mi 

±©^M-^^W-T 5 c i 5Cj_ 12 t;u+^«. c 3 _ 12 ^n7W;4 
C 4-12 ftMft-5cifci^7 7;^;H, 

Cj_ 12 T;b*y^;bX, fftMfts:ife^57n^;H, Xfifi^S^Wt 

^©i^s ^^{C^tib©7jcfatlS^^n^©^fDtJ^^^-5^^t>ii(i^v5^) 
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S&HSijOftjSfr&l^ #3fcJ9JCJ:*K ±ifira©»©fci6©, L < (i 

. & # * n b © fes # * n £ © SHE? m& &tt*^t>a«tis«fe!R 

©M. h h^^M?L»tJ©^rticfe^Tl/f-y^ K©M£ff 

b©7k*B«tf^ft £ -©JgjfflEftftfr b # smrn 5tt3?©W»** t h * 

t-^ a > a^ss ; ±.mm®nim. ^mtufo^mm^ ; 7 1/;^--ei ; 

^B£©5«©$M§tcj;*K ±l£^«^*S^{cl^§$ftS^©^, :&tffc 
^ftb©7lc^«0 c ^ftb©g|«^^b^S^^bStfftSW < !: bfy K 
££#£i«m)&^M£ft£ 0 

±ie©it(i) TS^fts-fb^jtcfc^T. R 1 (i7K^ J f-Xiic 1 _ 6 r^+^ ( rcj 

n--/Dh°;bX. ^7/ot>|, n-7'^;US, sec- 7'^;^, tert- ~7 *f- )\s&t& £ 
R 2 . R 3 . ^C/R 4 (i^tl^ft^ATJC7j<M^. Cj_ 6 T^ + ;US, XltC^TJU? 
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tert- -f^frmtZizZm^ZZ. tifi-VSZo Zti iLitm^Mm^T Jl^r 

^s, mm, ry^Dtm tert- y?;H4-^t^:t^u\ Cj 
_ 6 T;b^ + ->^«fi^u< w^0©^-rn-ct>«k < s mm, * b^-^m, x 

h + ->S. n-yn#+yl, >fy^D * + n-7* h * ^ sec- 7* h * 

tert- R 2 £t« 3 ©gmft@te#KPI£2 ti 

LMi:itltl^-t^lfSL^ 0 #iJxJ3\ R 2 &OT 3 ^'X ic&LT^ft^ti 

R 2 £ tfR 3 «$ L feg fc TO t £ li , * ti t> it -m is. o T R 2 & £>*R 3 

4S$fcli 2{@J^±£DCj_ 4 T^ + ;bS^WLT^Tfc «fc < . #iR«\ 2~4jl©y^ 

5 7 x - ;H©^ >ir' >f iR 2 SOT 3 i i: i ») , 5,6,7,8-x h7h Kaf7^^> 
11^5,5,8,8-r h7/f;H,6,7,8- f^t K o * 7 * U >^t£ £ 'im&i$ ti5 

ft554l^L6 S^±i^ li 1 mt tz li 2 TO±©Cj_ 4 T to* ;Ugj&<#& L 
mm, 2~4{@©y^-;bX. jffJL<«4io^fjHi^n 

ii2fiK±WLT^Tfe J:^ 0 A^ 3 iiWS7 J -M0K>*'> 
R 2 S^R 3 . &tK^£i^£K>-tf>ffKJ;'K 5, 6, 7, 8-r h 5 t Fo7> h 
=7*—M&-* 5, 5, 8, 8-r h7/f ^-5,6,7,8- rh7tFn7> h ? - i\>Wl £ 
*ix^Tfe«fci\, R 4 (i7K«^XiiC^ 4 T^+;^T-*Sci^fft U\, 
X !i-C(R 5 )(R 6 )- Xii -N(RVTS3ft5-ffi©S£^to R 5 ti7jcmWX^7|c 
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*t±lfflXtt2ffiHJt±©«jfeX*WLTi^TfeJ:^o illHtli, 08* lis 

iT'^i < £ fe lffl©g*J^£3-/,T?^ftli «fc < . $Rli\ 1-tfn 'J 
^■rDilS ; 3-h°n >; ^/l/S^i'oWtif^f nil ; l~t g n U 

w = y v >j jm, l- t°v v u i, 2, 4- b u t v-^-i- >r in, i-f v ? v 

;l/^-;uS> ffife^b < !iM®m©7 = /a«i:©«eiS* 1 IS* tzit 2iM£l± 
lUMU^o ^ x n US £ R 5 & tfR 6 * * MSRJg^ t © & £ fi^ 

ffijg S ft I fnMMtS tfgi 1 i JtfB © ektSI£x £ 

ft5:tfefc577Wl, Cj_ 12 7M/^H, ttftS*Wt-*-ifc* 
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^^p7;^;H«Lf;7^+iH, ^L<liy^o7;b+;H^C H 7^ 

>7^S, 7x*f^S/itW^;t^t§5„ ffe7 7i^;Hi:fcM 
7 U -;H±i:#St5 HSXii 2{@J«±©«Si: LThU #Rf±\ ^7^4- 

C l-12 7)lij J * 0**-H\ 7°n^V^;Hs 7** 

i-7 h^^S^cb'^fflo^^i^T;'^ So ti7n^;Hi;fcM7 , J -JlM± 
i:#ftt5 1 iXli 2l^lfflf Hi ITIJ, $R!i\ C 1 _ 6 7JU+;u*. C^g 

ix C 1 _g7^3*v/^;i/^^.;bg N c 1 _g7^+^77;b#-^S. IMUlili 
H07 ; ;l4-i'^ffl^5 So WHt57x-;H© 1 Xi* 2 

SW5 7x^;HMt*f}, Hits 2^©Cj_ 6 7^+^S^St^c,M^ 
€031±{I$t>(C lffi^fc(i2ffii^±©C 1 _ 4 7;b + /UXs *f*L 
Mx.ii\ R 7 i LT5, 6, 7,8-7 h 7 t Kn77^U>-2- -Ol>»x 5,5,8,8-7 h 5 / 



WO 98/45242 



PCT/JP98/01211 



f-;u-5,6,7,8- fh7tFot7^ l/>-2- 'fWMi^ci^io 
lis EBHS^L < li^fc7K*lKS'J: £©t£®£s Xfcfcp- h /ux >x;b* > 

AJ&. < tt*;Pv/»> A&fcifo&JR^ T>*-^Ai^, Xlif'Jxf/b 
#M©fl;£ftii HB* fcl* 2 fli#± IT* d ® 

^ofi^ttAft'tt. ^-rnt>*M©fggB{c^$ns 0 naxii2flsj£( 
±©-s^^»^<e*©MMtt#fe*BBfl©fEfflir^-i-$ns 0 

« £ © ffi <Dfc&®<D -fit: © Tfcfn^X ti M ft ft f> #f£BH © igffl i: 
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$mm x (± nnmm © ^ -r n £ m-t £ * a . * w#© t^^^y n a# eg k ^ t * 

UTfflJSMtfiUfl. llWi^ffl, atf£#$#ttJBtt if) ££liMr±i3£T- 

^Sil^Wf lT^5o t^^S#^©S^ir^|2f|^S^^Ti±^l>*^ 

4- [(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-tetramethyl-2-naphthalenyl)carbarooyl]benzoic 
acid: Ara80/i £') £&3"f 3 l/f-/ K** K * 5 >A^fi! ; ±&&*&©ft'ffc 
ffis <h'©£J»j£.il ; t u;i/^-J5e.* ; 'J^vf/i if©ftggtfe£& ; Mfl 

^r-y^f K^±E^m©^«o f /X{i-TI»©fcfe^^b^i^^{r 

§ © T- s ±a © jssfs # / x i± ^ 155 © § w t *n m © ft & g w * -r * 

(Evans, R. M. , Science, 240, p. 889, 1988) irltSUt/^- (tftUr^ 
xn-f K4t£$k t"^ S >D 3 4-i:-©h"^ = >Dft£#.K Xlif- n * v > ft if©fpffl 
fn-zHI, til, ^7f, XliMmtti i'oESof KS^/Xli 
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ie©^#ii. mmomfoKftfetzmftis • x-^-? 7 ^ 9-1:1 

t5 Hr^-i;^UT4IgMat5if ^ xf^ Rb£'$k 

±*<H-^-r £ ©Hl£ 9 © ¥ / X ii f&iSE K ffl ^ Z> ^ t ifiT 

ii'ftS 1 a*fcli2aJ^±©feK^^©t £t£4LTkcU^\ L < 1^ ± 

is © w © i a * « 2 ± t u t 6s p jb * s ^ i±#& □ e © 

tsgiattHxii, w&i*, g&mik .^sf»j. mxm, &mk & 
\t, mz-tf, mmm< mmm^^bmmmmL m&m, mum, 
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A^B^/cO 0.01 -1,000 mggg©IBHTffl^S-<!:*<T?#5o J -i K£W 

iw> si;/x a * © mf£ l < \moymm © i^fn c *j i>t fc*fgoj©g^* 
kit> j£W%*mmm^ & <o $ bciwc^t^^, *5pj§® otitis 

A + ©^t)#-^{i> f|ijI5©£f£ Ul^k^tl©^^^^^^^^*©^^ 
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2) HCI/THF . , ( 

3 ) Pd-C/E«OH/H 2 C h 3 (A^ R lA COOCH3 CHj0 iJ U-cooh 

V-4 R 5 = OH, R 21 = OCH 2 OCH 3 DM040 
V-5R 5 = OH,R 21 =OH 
V-6R 5 = H,R 21 =OH 
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mi. ■ 4-[(5,6, 7,8-r h^k Ko-5,5,8,8- f^yf^7^ U >-2- 4 JU) 
7z-WfA] £J&#»'(M010) ©Kafe U + 

5,6,7, 8-r l>7h Ko-5,5,8,8- x f ;b^7^ 1/XI-K 10-0 g) it 
/^WI/7^H^n^ K (10-0 g) ©ffi^yf-l/> (100 ml) gJSKs g 
£i:t£{t7il'U7A (14.3 g) < ^<tjnx./cm. i£TT'3^fWL 

fco KI&S^tt***'a-t;m»7k««Ka^. ^aWcMLto -MET 

x^;b= 4 : l)KJ;DffSU 4- [(5, 6, 7, 8~x h 5 k Ko-5,5,8,8- x 
I7H>2- -frtO ^,111^/^77^ 0ffc£®ll-2. 11.2 

^H-NMR (400 MHz, CDClg) 8.15 (2H, d, J=8 Hz), 7. 83(2H, d, J=8 Hz), 7.79 
(1H, d, J=2 Hz), 7.54 (1H, dd, J=8, 2 Hz), 7.41 (1H, d, J=8 Hz), 3.95 (3H, 
s), 1.73 (4H, s), 1.32 (6H, s), 1.29 (6H, s). 

(4.99 g)©H7jaHF mm oo mzmmmmnr o-ck^spu 7* 

n^^>fl^'J- + -^« (1M THF^iS, 14.3 ml)*tf>o < i3?KTL/c 0 * 

•/s^(i^Lt^£-e40^m^L. fijE***7jc*+{ca^ ft»xx;bT?fftmL 

fc 0 «£ETK*flt£S*LfcSL iM7'J*W7A^n7^*77^ (n 
: Mxf^= 5 : I ) K «fc *> «fi U <-[7x^-(5,U,8-f (-7h 
Kn-5, 5,8,8- rh7^f^7n>-2- -f tFa + y^/W] 
^f;biXf;KI-3, 4.45 g) £?#fc 0 

^H-NMR (90 MHz, CDClg) 7.96 (2H, d, J=8 Hz), 7.42 (2H, d, J=8 Hz), 7.37- 
6.81 (8H, m), 3.89 (3H, s), 2.85 (1H, s), 1.66 (4H, s), 1.27 (6H, s), 1. 
14 (6H, s). 

(4.0 g) ©x^y-^*« (220 ml) ilPd-C (0.5 g)*Jni. 

(r«^^*U/Co WbftfcaSfcEta^-x^S^LT. 4- [(5. 6. 7. 8-r h 
=7 k Kn-5, 5,8, 8- x h 7/ x^x 7 * U >-2- -f ^) 7i;jM x;H £.E§g£ 
^jUXr* (1-4, 1.47 g) 
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yv ) at <4'.zi ; at 
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Ih-NMR (90 MHz, CDClg) 7.94 (2H, d, J=8 Hz), 7.44-6.69 (10H, a), 5.51.(1 

H, s), 3.89 (3 H, s), 1.66 (4 H, s), 1.26 (6 H, s), 1.16 (6 H, s). 
ft£%I-4 (1.30 g)(Dx.f / -Jim®. (60 ml){C N 3.5 M 7kSMb^ h 'J •> A 7 jc 

(4.5 ml) ^jtax.s 60°CT'1.5 mmMWLtc 0 SM^iETtSlU ^s- 
!C7K*Sax.T0 TCC&iPLttj&^B-N mmT'^ttiCLfco *rajLfc&B t l£5Jg!lU 

S*x--r;H?»UTDM010 (0.59 g) 
l H-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8 Hz), 7.30-7.16 (6H, m), 7-09 (2H, 
d, J=7 Hz), 7.01 (1H, d, J=2 Hz), 6.79 (1H, dd, J=8, 2 Hz), 5.50 (1H, s), 

I. 65 (4H, s), 1.25 (6H, s), 1.16 (6H, s). 

#|J2 :4-[4- t Kn*i/7s-H5,6,7,8-f h7t Kn-5,5, 8, 8- f^/fib 
^7*U>-2- <OU) /f-;b] ££§®(DM011) ©Sit U + 

«T\ &&m-2 (8.10 g)©tt7j<THF g$[ (50 JglJ^fflfi Lfcl-^o 

*-4- > F + yy h + -X>4f>(5.0 g) 0^U-+-^*tt (THF, 20 ml) £^ 

(n--s*i;-> : ft»xf-^= 3 : l)fc«fc »)»«U fc-kttll-l (7.50 g) £#fc„ 
*H-NMR (90 MHz, CDClg) 7.97 (2H, d, J=8 Hz), 7.40 (2H, d, J=8 Hz), 7.3-6. 
8 (7H, m), 5.18 (2H, s), 3.90 (3H, s), 3.47 (3H, s), 2.75 (1H, s), 1.69 
(4H, s), 1.25 (6H, s), 1.15 (6H, s). 

ffc£%II-l (1.81 g) 0i-*y -A'i&itt (100 ml) JlPd-C (0.45 g) ^jfjilx^ 
7K«HMT{imST'8. 5 B#l?M$Lfc„ 5 H&SLTSiSLfcgU 

ttETT»ffi*S*LTtt£ttII-2 (0.76 g) £f*fc„ 

1 H-NHR (90 MHz, CDClg) 7.93 (2H, d, J=8 Hz), 7.53-6.69 (7H, ■), 7.18 (2H, 
d, J=8 Hz), 5.46 (1H, s), 5.15 (2H, s), 3.89 (3H, s), 3.47 (3H, s), 1.66 
(4H, s), 1.26 (6H, s), 1.16 (6H, s). 

fk^'#JII-2 (0.75 g) (60 ml)!c, l£t2i^07„ 40-50 
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$11-3 (0.63 g) 4»fco 

^H-NMR (90 MHz, CDClg) 7.93 (2H, d, J=8 Hz), 7.37-6.62 (9H, m), 5.44 (1H, 
s), 5.20 (1H, br s), 3.89 C3H, s), 1.65 (4H, s), 1.25 (6H, s), 1.16 (6H, 

s). 

ft^II-3 (0.60 g) <D^9 J (10 ml){I^ 2. 7 N OfiMfci- h'J^A 

7K«« (2 ml) £j&Dx.. 60°CT-2B#ri»Lfco Mf^ffiTIiU «K 
Tkfcflnx.. 0 °Cirft£PLWt>6 N ta»*lDx.rS^-*»ttlC bfc„ HfiiiU:g 

x;V- 5^-x;l^^TO B B H bTl)M011 (0.40 g)*»fc 0 

^H-NMR (400 MHz, CDClg) 8.01 (2H, d, J=8 Hz), 7.22 (2H, d, J=8 Hz), 7.19 

(1H, d, J=8 Hz), 7.00 (1H, d, J=2 Hz), 6.97 (2H, d, J=8 Hz), 6.79 (1H, 
dd, J=8, 2 Hz), 6.76 (2H, d, J=8 Hz), 5.46 (1H, s), 1.66 (4H, s), 1.23 (6H, 

s), 1. 16 (6H, s). 

$J3 .: 4-t7x-;K5, 6,7,8-r h =7 t Kn-5,5,8,8- r h5^W7^ U >- 
2- -OlO t Fu + -»f^] (DM012) ©Kit (X + -A1) 

-fb#ttI-3 (2.0 g) ©i^y-;bM (30 7k»-ffc^ h V A (0.60 g) 

©7KM (5 ml) £in;U ^50 o CT 3^Pb1WL/Co M^IETIiU SI 

x-T-;H?55fc^LTDM012 (1.2 g) £f#/c 0 

^H-NMR (400 MHz, CDClg) 7.88 (2H, d, J=8 Hz), 7.38-7.20 (8H, m), 7.15 (1H, 
d, J=2 Hz), 6.89 (1H, d, J=8, 2 Hz), 6.46 (1H, s), 1.65 (4H, s), 1.22 (6H, 
s), 1.10 (6H, s). 

#1] 4 : 4- [4-/ ^y7i-^(5, 6, 7, 8-r h5h Kn-5,5, 8, 8- f h7^fibt 
7?b> -2-T^) ^cJt#» (M013)©^3t 

il&Qs I -2 ($J 1 #M) i p- 7" DtT-V-H tH tU f i 1 i; Etfe© ^ 
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DM013 £#/c 0 

^H-NMR (400 MHz, CDClg) 12.82 (1H, br s), 7.87 (2H, d, J=8 Hz), 7.24-7.18 
(3H, m), 7.07 (1H, s), 7.03 (2H, d, J=8 Hz), 6.88 (2H, d, J=8 Hz), 6.83 
(1H, d, J=8 Hz), 5.54 (1H, s), 3.72 (3H, s), 1.61 (4H, s), 1.21 (6H, s), 
1. 14 (3H, s), 1. 13 (3H, s). 

#5 5 : 4- [4- : Jjf f-^T S J 7 x-;b-(5, 6, 7,8-x h =7 t Ko-5,5,8.8- f 
^;t^7^b>-2- -OU) 3cJtS» (DM014) 

Ifr&Kfiei^ DM014 £l#fco 

l H-NMR (400 MHz, CDClg) 8-00 (2H, d, J=8 Hz), 7.24 (2H, d, J=8 Hz), 7.18 

(1H, d, J=8 Hz), 7.03 (1H, d, J=2 Hz), 6.97 (2H, d, J=9 Hz), 6-81 (1H, 

dd, J =8, 2 Hz), 6.68 (2H, d, J=9 Hz), 5.43 C1H, s), 2.92 (6H, s), 1.65 
(4H, s), 1.25 (6H, s), 1.17 (3H, s) , 1.16 (3H, s). 

$]6 :4-[3,4- l/>-m->7i-;K5,U,8-f h?h Kn-5,5,8,8- -r h 
7^;i/t7^l/>-2- -OlO >f-;l/] SISI (DM015) ©S3t 

il%%\-2 i4-^nt-l,2-(/f l/>-m-» O-e >^*^lff4i L, $1 
1 IcEttOlfrScKfiEl^ DM015 

^H-NMR (400 MHz, CDClg) 8.01 (2H, d, J=8 Hz), 7-23 (2H, d, J=8 Hz), 7.20 
(1H, d, J=8 Hz), 7.01 (1H, d, J=2 Hz), 6.80 (1H, dd, J=8, 2 Hz), 6.73 (1H, 
d, J=8 Hz), 6.59 (1H, d, J=2 Hz), 6-57 (1H, dd, J=8, 2 Hz), 5.93 (2H, s), 
5.44 (1H, s), 1.66 (4H, s), 1.26 (6H, s), 1.18 C3H, s) , 1.17 (3H, s). 

mi :4-[4-[2-(l- k"n'Jy-/b) ih + ->] 7 x -;b-(5, 6, 7, 8-r h 7 t K n- 
5,5,8,8- f F7yfM7n>-2- -Ol/) ^f-;U] (DM016)©» 
ft^I-2 il-[2-(4-7"P^ 7x J +-» tfoy v>^til|g^i U 

09 1 {:IS|!j©^iC^oTDM016 £®fc„ 
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h-Wt (400 MHz, CDC1 3 + DMS0-d6) 12.28 (1H, br s), 7.94 (2H, d, J=8 Hz), 

7.18 (1H, d, J=8 Hz), 7.17 (2H, d, J=8 Hz), 7.03 (2H, d, J=9 Hz), 7.01 

(1H, d, J=2 Hz), 6.85 (2H, d, J=9 Hz), 6.78 (1H, dd, J=8, 2 Hz), 5.45 (1H, 

s), 4.48 (2H, t, J=5 Hz), 3.76 (2H, br s), 3.54 (1H, t, J=5 Hz), 3.11 (2H, 
br s), 2. 14 (4H, br s), 1. 66 (4H, s), 1. 25 (611, s), 1. 17 (3H, s), 1. 16 
(3H, s). 



#J8 : 4-[(5, 6, 7,8-x hvh Kn-5,5,8,8- r h5> U >2-Ol/) 

Uv//t^I/] £M» (DM020) ©Sit U + -A3) 

(5.0 g) £/-;H§}& (200 ml) i£TT7j(f ftt^fi" 
h 'J C A (0.60 g) f)JPx./c^. g£te*MK2B$ra#U;fco 

^iiMc + Kaiir; Ufmbfc^ B B B *5SiJb. +^^7K^LT^^#)1II-1 (5.10 

! H-NMR (400 MHz, CDClg) 7.90 (2H, d, J =8 Hz), 7.47 (2H, d, J=8 Hz), 7.29 
(1H, d, J=2 Hz), 7.25 (1H, d, J=8 Hz), 7.04 (1H, dd, J=8, 2 Hz), 5.82 (1H, 
d, J=3 Hz), 3.89 (3H, s), 2.34 (1H, d, J=3 Hz), 1.66 (4H, s), 1.23-1.26 
(12H, m). 

it&®lU-l (5.10 g)> 2,4, 6- h »J / f-;l/bfU >(2. 1 g) > 'Jf t)A^n7 
-< KC0.74 g)©»7K^y fA*AA7 S K(DMF) i§7$(30 ml) il, tfiTt^ ^ > 
x;b7t-/^07-f K(2. 0 g) *)iJDx.fc^ SEii^ft'*fe* KilDS 

: ftSxf^= 4 : DTfS LTlfc^tll 1 1-2 (2.4 g) *#fc„ 
^H-NMR (400 MHz, CDClg) 8.02 (2H, d, J=8 Hz), 7.51 (2H, d, J=8 Hz), 7.30 
(1H, d, J=2 Hz), 7.26 (1H, d, 1=8 Hz), 7.09 (1H, dd, J=8, 2 Hz), 6.11 (1H, 
s), 3.91 (3H, s), 1.67 (4H, s), 1.26 (6H, s), 1.23 (6H, s). 
ft^tHII-2 (1.001 g) , tf^'J v>(0.691 g) , mM^ U -7 A (1.175 g) © 
MtKDMF »ft(10 ml) ^rj90"CiIT 3^^bfc 0 £l£M£&*P LT^tK + K 
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a§\ iSxf;vtMb/: 0 mmrizmm^w^t, ii^y^w^ 

^774 - (n-^*U-> :»^7^ = 8: U rt^HI 

-3 (0.844 g) £#fc 0 

^H-NMR (400 -MHz, CDClg) 7.93 (2H, d, 3=8 Hz), 7.48 (2H, d, J=8 Hz), 7.28 
(1H, d, J=2 Hz), 7.14 (1H, d, J=8 Hz), 7.03 (1H, dd, J=8, 2 Hz), 4-21 (1H, 
s), 3.87 (3H, s), 2.23 (4H, m), 1.62 (4H, s), 1.55 (4H, id), 1.42 (2H, m), 
1.23 (6H, s), 1.21 (6H, s). 

±=BiXx;K0.844 g) ©x^y-;^M(10 ml) ii5 N imiti- V U <> A 7 ]c 
(1.2 ml) «X.T50 t CTl^m#Ufco £j£S£$£&0ET8&® U M 

tilt. ^ffi*^£Ej»#BbT#t»nfc^*5jft^--r;UTSifep n n L. DM020 (0. 
756 g) 

^H-NMR (400 MHz, CDClg) 8.08 (2H, d, J=8 Hz), 7.64 (2H, d, J=8 Hz), 7.40 
(1H, d, J=2 Hz), 7.20 (1H, dd, J=8, 2 Hz), 7.17 (1H, d, J=8 Hz), 4.47 (1H, 
s), 2.59 (4H, m), 1.70 (4H, m), 1.61 (4H, s), 1.48 (2H, m), 1.21 (6H, s), 
1. 19 (6H, s). 

$J9 : 4-[(5, 6, 7, 8-f h 7 h Kn-5, 5, 8, 8f h 7 7 ^ b >-2- 4 Jl) 

* U J t T^JU] £&»(DM021) ©git 

tt&®\\\-2 ttjiy* u y^mmmnt u wstciEig©^^^ DM021 

L H-NMR (400 MHz, CDC1 3 ) 8.01 (2H, d, J=8 Hz), 7.55 (2H, d, J=8 Hz), 7.30 
(1H, d, J=2 Hz), 7.17 (1H, d, J=8 Hz), 7.08 (1H, dd, J=8, 2 Hz), 4.22 (1H, 
s), 3.72 (4H, m), 2.38 (4H, m), 1.62 (4H, s), 1.24 (3H, s), 1.23 (3H, s), 
1.21 (6H, s). 
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mid : 4-[(5,6,7, 8-r h v b Kn-5, 5,8,8- rh?^ V >-2- -f 

(4- >f;l/^7?>-l- -OlO *f-)V\ £.E 5 §$KDM022) ©Sit 

DM022 £#/c 0 

*H-NMR (400 MHz, CDClg) 7.92 (2H, d, J=8 Hz), 7.37 (2H, d, J=8 Hz), 7.27 
(1H, d, J=1.5 Hz), 7.15 (1H, d, J=8 Hz), 7.08 (1H, dd, J=8, 1.5 Hz), 4. 

32 (1H, s), 2.87 (4H, br s), 2.55 (4H, br s), 2.52 (3H, s), 1.62 (4H, s), 
1.21 (12H, s). 

Mil :4-[(5,6,7,8-r h^b Kn-5, 5, 8, 8- r h7^fM7^U>-2- -i ;U)- 
(1,2,4- h'J7v"-;H- -OlO yf-;H (DM030) ©Sit U+-A3) 

SiftS^fflaTTTK^ffc* h 'J ->A + 0.11 g)©te/KDMF (20 ml) 
Sgfttfcl.2,4- h >J 7 7-^ (0.17 g) fcgiBTfcflllx^ ^jl^»Lfcm> 

#111-2 (i.o g) *jiDx./c 0 z<D&im&&*imikL, mwcT'smmmwisfc, 

1 11-4 (0.81 g ) £*§fc 0 

^H-NMR (400 MHz, CDClg) 8.05 (2H, d, J=8 Hz), 8.04 (1H, s), 7.92 (1H, s), 

7.28 (1H, d, J=8 Hz), 7.18 (2H, d, J=8 Hz), 7.10 (1H, d, J=2 Hz), 6.90 

(1H, dd, J=8, 2 Hz), 6.73 (1H, s), 3.92 (3H, s), 1.67 (4H. s), 1.26 (6H, 
s), 1.20 (3H, s), 1.17 (3H, s). 

it&®m-i (0.80 g)©x^y -JimmiQ ml) h U •> A (0.24 g) 

©tKM (3 mi) zom£®zmw°cT'3mr%mwuz 0 m-mm^mm 

iiilLfco ^M«l±ji§fiU M.^5rtlli-7-/bT^^LTDM030 (0.53 g) 
*H-NMR (400 MHz, CDClg) 8.09 (2H, d, J=8 Hz), 8.07 (1H, s), 7.98 (1H, s), 
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7.30 (1H, d, J=8 Hz), 7.19 (21. d, J=8 Hz), 7.12 (1H, d, J=2 Hz), 6. 89 
(1H, d, J=8, 2 Hz), 6.75 (1H, s), 1.68 (4H, s), 1.27 (3H, s), 1.26 (3H, 
s), 1.21 (3H, s), 1. 17 (3H, s). 

m\2 : 4-[(5, 6,7,8-x h v t Ka-5,5,8, 8- f- hv^f J^7^ 1/ y-2- -f^)- 
f ^V^MfW ^m^(DM031fcJ;OT036 ) ©Safe 

(3.0 g) OBfttSAtt (50 ml)ic lH-r h v 7"-;Kl. 87 g). » 

ftfJlfty A? h?*5 7 -f - (n-'s + l*- > : £ DD*;Ui»=l:loUTO:l)f-«J: 
i9HMLT, 4-CC5, 6, 7,8-x F5t Fn-5,5,8.8- x b 5 ^ -^;t^ 7 * 1/ >-2- 

Xt* 0.810 gfcJ;c>'TLC ISftiXr* 1.50 g)£#/c 0 

jffitiXf/l': J H-NMR (400 MHz, CDClg) 8.57 (1H, s), 8.03 (2H, d, J=8 Hz), 

7.31 (2H, d, J=8 Hz), 7.31 (1H, s), 7.29 (1H, d, J=8 Hz), 7.19 (1H, d, 
J=2 Hz), 7.01 (1H, dd, J=8, 2 Hz), 3.91 (3H, s), 1.66 (4H, s), 1.25 (6H, 

s), 1. 19 (3H, s), 1. 18 (3H, s). 
IlfiiXf^ : ^-NMR (400 MHz, CDClg) 8.44 (1H, s), 8.06 (2H, d, J=8. 5 

Hz), 7.32 (1H, d, J=8 Hz), 7.15 (2H, d, >8 Hz), 7.10 (1H, d, J=2 Hz), 
7.05 (1H, s), 6.87 (1H, dd, J=8, 2 Hz), 3.93 (3H, s), 1.68 C4E, s), 1.27 

(6H, s), 1.21 (3H, s), 1.16 (3H, s) 

±SEte«J4xx-r;b (0.622 g)©^y (10 ml)ii5 N frWHki- h ') 

*A*«§f« (1 ml) £2lD;is 50°C^3^Wbfc o £/£S£&£«ffi»|fi U g£ 

B B B LT, DM031 (0.226 g) £#fc- 0 

] H-NMR (400 MHz, CDClg) 8.59 (1H, s), 8.10 (2H, d, J=8 Hz), 7.35 (2H, d, 
J=8 Hz), 7.33 (1H, s), 7.30 (1H, d, J=8 Hz), 7. 21 (1H, d, J=2 Hz), 7.03 
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OH, dd, J=8, 2 Hz), 1.66 (4H, s), 1.26 (6H, s), 1.20 (3H, s), 1.19 (3H, 
s). 

±IS^tItt^xx;KL40 g)%mmKL-CtU7kfrmtZ>ZtlZ&*) DM036 (1.10 

g) 

^H-NMR (400 MHz, CDClg + DMSO-d g ) 8.57 (1H, s), 8.07 (2H, d, J=8 Hz), 7. 
32 (1H, d, J=8 Hz), 7.17 (2H, d, J=8 Hz), 7.11 (1H, d, J=2 Hz), 7.09 (1H, 

s), 6.89 (1H, dd, 1=8, 2 Hz), 1.68 (4H, s), 1.27 (6H, s), 1.21 (3H. s), 

1.17 (3H, s). 

0H13 : 4- [(5, 6, 7. 8 r^h Kn-5,5,8,8- x Y =y / * J\>i-7 9 U >-2- -1 
U 5 ^v'-^-l- ^) *x7l/] 3:Sf : SKDM032) 

^tfin-2 t4 ipv-jizmmmmt u miu=^«©^j-#^. d«032 

^H-NMR (400 MHz, CDClg) 7.95 (2H, d, J=8 Hz), 7.66 (1H, s), 7.33 (1H, d, 
J=8 Hz), 7.22 (2H, d, J=8 Hz), 7.12 (2H, br s), 6.97 (1H, s), 6.90 (1H, 
dd, J =8, 2 Hz), 6.87 (1H, s), 1.63 (4H, s), 1.22 (6H, s), 1.16 (3H, s), 
1.14 (3H, s). 

miA • 4-[(5, 6,7, 8-x Ko-5,5.8.8- r h7^f;l'7> h5-fc>-2- -f ;U) 

p- tWb;^,lf|/f/^Xf;b (6.2 g)©feKTHF (30 ml)il, £4$ 
HiiLfc2-7"D^-5, 6, 7, 8- rHh Kn-5,5,8,8- x h^x;UT > h5-fe>(lV 
-1, 10 g)©^'U-t-^?S (THF, 30 ml) fczRfcTfcft 1 NFfflfrttTiST Lfc 0 

<H§$H£EIfi L , M£ y^yM7A^n7^77^ - (n-^ + if > : 

3 : l)ir«fc W&LXtt&mv-l (6-5 g)£1#/c 0 
*H-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8 Hz), 7.75 (2H, d, J=8 Hz), 7.73 
(1H, d, J=2 Hz), 7.68 (1H, d, J=8 Hz), 7.48 (2H, d, J=8 Hz), 7.26 (1H, 
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dd, J=8, 2 Hz), 5.98 (1H, d, J=3 Hz), 3.88 C3H, s), 2.42 (1H, d, J=3 Hz), 
1.76 (4H, s), 1.38 (6H, s), 1.37 C6H, s). 

4fc£«IV-2 (0.502 g)©ft»jgfjft (2 ml) iC lH-x h v V-Jl (0.131 g), M 

||xf^= 5 :.l)K:J:»)fiRU fc#»IV-3 (TLC 0.212 g)£# 

! H-NMR (400 MHz, CDClg) 8.60 (1H, s), 8.04 (2H, d, J=8 Hz), 7.77 (1H, s), 
7.74 (IH, d, J=8 Hz), 7.71 (1H, s), 7.56 (1H, d, J=2 Hz), 7.50 (1H, s), 
7.33 (2H, d, J=8 Hz), 7.26 (IH, dd, J=8, 2 Hz), 3.91 (3H, s), 1.75 (4H, 
s), 1.37 (6H, s), 1.36 (6H, br s). 

it^W-Z (0.197 g)cDi^y-;U (5 ml) Sift 1=5 N tKMt" h 'J^AtMS 
jSCO.5 nD^jtaiL. 50°CT3B#^»Lfco ggl^i^SMU 

wtau nhtitzm^^^-^^m^^B tt, M033 (0. 190 g) 

^H-NMR (400 MHz, CDClg) 8. 60 (IH, s), 8. 06 (2H, d, J=8 Hz), 7. 77 (IH, s), 
7.74 (IH, d, J=8 Hz), 7.71 (IH, s), 7.56 (IH, d, J=2 Hz), 7.51 (IH, s), 
7.31 (2H, d, J=8 Hz), 7.26 (IH, dd, J =8, 2 Hz), 1.75 (4H, s), 1.37 (6H, 
s), 1.36 (6H, br s). 

#115: 4-[4-fc Ka + i/7 x-;u-(3— f 77°p t°;U-4- h + *>7x— y 
£.«BKDM040) ©Sit (X + -A5 ) 
7;l/n">'||:H^T, o-4 V 7°a h°;U7 x y — yl> (V- 1 , 25. 67 g). kS^'JvA 
(77.32 g)©*S7K2-7*^y >igjR (300 ml) II > y/fi« (27 ml)£v0-? < 
■jSBTLfcSK ^70°CTl00fOT^t^ o zfttt£8 
fflBSSU N zKIM:^ h ') 7 A*^jft(150 ml)^*Dx./c 0 
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7 : 1)1= J; 4k&W-2 (25.94 g) tMftiltftfc, 

l H-NMR (400 MHz, CDClg) 7.21 (1H, dd, J=7. 5, 1.7 Hz), 7.15 (1H, ddd, J=8, 
7,5, 1.7 Hz), 6.92 (1H, ddd, J=7. 5, 7.5, 1 Hz), 6.84 (1H, dd, J=8, 1 Hz), 
3.82 (3H, s), 3.32 (1H, m, J=7 Hz), 1.21 (6H, d, J=7 Hz). 
{t&foy-2 (17.23 g) s t/yfil'f P7^H^d>J K (25.44 g^tlzRv 
^an^>i$ (300 ml) f=, MTT&fcTfr i A (23. 61 g) ^^>-><«3 

H^ B B a LT^t[V-3 (23.31 g) £?#/c 0 

! H-NMR (400 MHz, CDClg) 8.14 (2H, d, J=8. 6 Hz), 7.80-7.78 (3H, m), 7.63 
(1H, dd, J=8.5, 2.5 Hz), 6.88 (1H, d, J=8. 5 Hz), 3.96 (3H, s), 3.91 (3H, 
s), 3.34 (IE, m, J=7 Hz), 1.21 (6H, d, J=7 Hz). 

<k&%BV-Z (2.0 g) ©WTHF M(25 ml) %mmW Ltz\-7u *-4- ^ 
h^y^ h XI. 52 g)©^U--f-^W (THF, 6 niD^^T"^ 

77^ - (n-^f>:ft»xf;i,= 5:1 ~ 3 : 1)T»» LTlfc^tlV-4 (0.88 

*H-NMR (400 MHz, CDClg) 7.96 (2H, d, J=8.8 Hz), 7.40 (2H, d, J=8. 8 Hz), 
7.16 (2H, d, J=8.8 Hz), 7.13 (1H, d, J=2. 4 Hz), 6.95 (211, d, J=8. 8 Hz), 
6.91 (1H, dd, J=8.8, 2.4 Hz), 6.73 (1H, d, J=8. 8 Hz), 5.15 (2H, s), 3.89 

(3H, s), 3.80 (3H, s), 3.46 (3H. s), 3.26 (1H, m, J=7 Hz), 2.85 (1H, s), 

1.11 (6H, d, J=7 Hz). 

4t&®V-4 (0-80 g)©THF mm (10 nDCfctSB! (3 ®) ^50 o CT5 

gfcBfcx^;l< = 2 : l)T-»SLT{f:^V-5 (0.49 g)£*#fc 0 

1 H-NMR (400 MHz, CDC1J 7.95 (2H, d, J=8. 7 Hz), 7.39 (2H, d, J=8. 7 Hz), 



30 



WO 98/45242 



PCT/JP98/01211 



7.79 C1H, d, J=2. 5 Hz), 7.08 (2H, d, J=8. 8 Hz), 6.90 (1H, dd, J=8- 5, 2.5 
Hz), 6.76 (2H, d, J=8. 8 Hz), 6.73 (1H, d, J-8. 5 Hz), 5.68 (1H, s), 3.90 
(3H, s), 3.80 (3H, s), 3.25 (1H, m, J=7 Hz), 2.85 (1H, s), 1.10 (6H, d, 
J=7 Hz). 

it&WS (0.14 g)©x*/-;ujgjft (13 ml)(C Pd-C (0.05 g)*ftx.. ?m 

g*L/c 0 gS^>^WH)D7 ^77^- (n-^*U-> :ft|xf^ 
== 2:l)iaOflSlt^iV-6 (0.11 g)£#fc 0 

! H-NMR (400 MHz, CDClg) 7.94 (2H, d, J=8. 5 Hz), 7.18 (2H, d, J=8. 5 Hz), 
6. 94 (3H, m), 6.72 (1H, dd, J=8. 3, 2.4 Hz), 6.75 (2H, d, J=8.5 Hz), 6.74 

(1H, d, J=8.5 Hz), 5.46 (1H, s), 5.25 (1H, s), 3.89 (3H, s), 3.76 (3H, 
s), 3.25 (1H, m, J=7 Hz), 1.12 (6H, d, J=7 Hz). 

<b^tlV-6 (0.06 g)®x* J -)im-M (7 ml) iZl N jpRBMfc* h 'J 9.A7»$ 

(i mD^uox.. maw6mmmwLt^ &mm*m&.mmLtz 0 MK7k£*o 

ibti/«^f^i-f*- 5tex-x^T'M Q a B LTDM040 (0.04 g ) 

! H-NMR (400 MHz, CDClg) 7.94 (2H, d, J=8. 3 Hz), 7.17 (2H, d, J=8. 3 Hz), 
6.95 (1H, d, J=2. 5 Hz), 6.90 (2H, d, J=8. 5 Hz), 6.81 (1H, dd, J=8. 5, 2.5 

Hz), 6.76 (2H, d, J=8. 5 Hz), 6.73 (1H, d, J=8. 5 Hz), 5.43 (IH, s), 3.79 

(3H, s), 3.24 (1H, in, J=7 Hz), 1.12 (6H, d, J=7 Hz). 

$J16 : 4- [(5, 6, 7.8-t- h 5 b Kn-3, 5,5,8, 8- 1> 9 / V >-2- 4 7U) 

-(1,2,4- h 'jy/W- -oio (DM130)©Mit 

4- [(5, 6, 7,8-t h 5 t Kd-3, 5,5,8,8- J V >-2- -< Jl) 

;b^x;U] /fiUxf^ (5.0 g)*f h?h KP75X250 ml)<ty 



31 



WO 98/45242 



PCT/JP98/01211 



5t Kd7v>(250 mDKJgJffU tK#T\ fgBt#x£!KS&*tt*<&, 24BftHit 

KJ:(K 4-TC5, 6, 7, 8-f h vk Ko-3.5,5,8.8- ^> f^ 7* V >-2- 4 )V) 
^nay'fib] $ISiyf*xxfJK4.0 g) 

] H-NMR (400 MHz, CDClg) 8.02 (2H, d, J=8 Hz), 7.47 (2H, d, J=8 Hz), 7.30 
(1H, s), 7.07 (1H, s), 6.30 (1H, s), 3.91 (3H, s), 2.27 (3H, s), 1.65 (4H, 
s), 1.27 (3H, s), 1.26 (3H, s), 1.25 (3H, s), 1.15 (3H, s). 
4-[(5, 6,7,8-r hvh K o -3, 5, 5. 8. 8- ^>^^f^7^ U >-2- -f^) ? 

po/fib] %MMWlt1-)V^XT)Vt\,lA-Y')TV*->l%:m^Wmt U Mil 

fciEttOlfr&Cftl^ DM130 £#/c 0 

'fl-NMR (400 MHz, CDCl 3 ) 8. II (2H, d, J=8 Hz), 8.08 (IH, s), 7.84 (lH, s), 
7. 14 (IH, s), 7.12 (2H, d, J=8 Hz), 6.93 (1H, s), 6.67 (IH, s), 2.17 (3H, 
s), 1.62 (4H, br s), 1.27 (3H, s), 1.27 (3H, s), 1.08 (3H, s), 1. 01 (3H, 
s). 

mil : 4- [N- (5, 6,7,8-r h 5 t Kp-5, 5,8,8- r h7>f;^7^ 1/ >-2- -Y ;10 
7;7] 3c.tSiKDA0I0) ©Sit (X + -A6) 

6-7 i y -1,2, 3,4- x h =7 t Kp-1, 1,4,4- fh7^f;l/t7^b> (VI-I, 
1.214 g, 5.97 mnol) , 4-3- K£.t§Stxf-;b (1.622 g, 5.87 mmol) &tftert 
-BuONa (600 mg) b ;Ux > 60 mlicjgfr U 7;bn'>g^T, h'JX (v^ 

>y'Jf>7^i» ^^7^7A(0) 97.0 mg „ (R)-BINAP 158 mg£A^ 80 

VTtmt^o imm%, isswb, 200 mi i,:iyx-f;btttffiLfco 

Wtt«*ffiSN •> 7At», ttffigK 7 7 *> '/ a V 'J 7J y jVfl y L.{7 U~? 

F7'77^ - (n--\4--y-> :»xf^=19: J; OiSlT^ 4-CN-C5. 6,7, 
8-f h 7 t K p-5, 5, 8, 8- 7F7>f;Vt7^b >-2- -f ;U) 7;7] $Iflx 

(Vl-2) £1.0 g (48%) #fc 0 
] H-NMR (400 MHz, CDClg) 7.91 (2H, d, J=8. 8 Hz), 7.27 (IH, d, J=8. 4 Hz), 
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7.10 C1H. d, J=2.6 Hz), 6.96 (1H, dd, J=2. 6, 8.8 Hz), 6.94 (2H, d, J=9. 2 
Hz), 4.33 (2H, q, J=7. 0 Hz), 1.69 (4H, s), 1.37 (3H, t, J=7. 3 Hz), 1.28 
(6H, s), 1.27 (6H, s). 

it&m-2 (118 mg) £x*y-;l< (4 ml) Kfg^U 20% KOH (0.5 
ml) *jD>LTfiS£bfco £MsHB5fcflK N igg* 30 mlC*^fg>fl:/ U > 

Tffiffib/c 0 «^«*g|t h 'J^« MliLTSfe^ H B B 109 mg (Jg 
MW) HI DA010*#fc o 

pale colored prisms (Sfxf;N- ^ + 1^>); mp 277 °C 
l H-NMR (400 MHz, CDClg + DMSO-dg) 7.89 (2H, dt, J=I. 0, 8.8 Hz), 7.25 (1H, 
d, J=8.4 Hz), 7.10 (1H, d, J=2.2Hz), 6.98 (1H, dd, J=2. 6. 8.4 Hz), 6.97 
(2H, dt, J=1.8, 8.8 Hz), 6.78 (IB. br s), 1.69 (4H, s), 1.28 (6H, s), 1. 
27 (6H, s) 

Anal. Calcd for CgjH^NOg, C: 77.98%, H: 7.79%, N: 4. 33%; Found C: 78.02 
%, H: 8.01%, N: 4.29%. 

M18: ,4-Dl-/f^-N-(5,6,7,8-f hyh Kd-5,5,8,8- t h5>W7^l/> 
-2- 4iV) T^y] *m#»(DA011) ©S^ U + -A6) 

4-[N-(5, 6,7, 8-f Kd-5,5,8,8- f H/fH7n y-2- 4 /P) T 

5 /] Slllxf^xXfJl- (Vl-2) 242 mg£ DMF 2 ml Ili&frU DMF (2 ml) 
KS&SoS-tffcNaH (145 mg)^jQ^fc 0 €©^3 <Mfcy t^U (1.5 ml) ^jDx., 
tfjlffLfco TLC T®SrS5fe*ltBUfc^ £Efri££7.R (50 ml)K*>#ifrfb^l/ 

W7A^n7 ^77^ (n-^\ + -9-> : »if-;U = 10 : DfcTflflHU 4- 
[N- j**;lHH5.6,7.8-r h7 t Kd-5,5,8,8- x h7/f^7^>-2- )V) 
7; y] $,lf|xf;bxxf;l/ 269 mg (£MKl) £t#/c 0 
Colorless needles (n- -^ + ^>); mp 131 °C 

l H-NMR (400 MHz, CDClg) 7.86 (2H, dd, J=2. 2, 9.16 Hz), 7.31 C1H, d, J=8. 
4 Hz), 7.13 (1H, d, J=2. 6 Hz), 6.95 (IE, dd, J=2. 2, 8.4 Hz), 6.74 (2H, dd. 
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J=2.2, 9.2 Hz), 4.32 (2H, q, J=7. 0 Hz), 3.34 (3H, s), 1.70 (4H, s), 1.36 

(3H, t, J=7. 3 Hz), 1.30 (6H, s), 1.25 (6H, s) 
Anal. Calcd for C^HgjNOg, C: 78.86%, H: 8.55%, N: 3.83%; Found C: 78.88 
%, H: 8.68%, N: 3- 78% 

_h|£iXx;M* 367 mg £x.^ J - /V 5 ml KJg^U 20% KOH 7jcig# 1 ml 

ztox.-cmtLfc 0 mmm^m, Rmmzi n mm 50 muc&v&tt/i-uyzm 

&Ltz 0 fllMvny^T'tt, giLT6fei D B B 334.5 mg(3£Sft) 

i IT DA011*#fc o 
colorless powders (n- / \ + -y->); mp 252 °C 

^H-NMR (400 MHz, CDClg) 7.92 (2H, dd, J=l. 8, 9.2 Hz), 7.35 (IB, d, J=8.4 
Hz), 7.17 (1H, d, J=2. 2 Hz), 6.98 (1H, dd, J=2. 6, 8.4 Hz), 6.76 (2H, dd, 
J=2.2, 9.2 Hz), 3.38 (3H, s), 1.73 (4H, s), 1.33 (6H, s), 1.28 (6H, s). 
Anal. Calcd for C^H^NOg, C: 78.30%, H: 8.07%, N: 4.15%; Found C: 78-16 

%, H: 8.14%, N: 4.16%. 

0J1-9 : 4-[N-xf;V-N-(5, 6,7,8-7" F5t Kn-5,5,8,8- x 1/ > 

-2- -Y^) 7;/] £J§L§SKDA012) ©«it 

4-CK-C5, 6,7,8-t- h7t Kn-5,5,8,8- x h7^f;^7^ u >-2- -f ;lO 7 
? /] SIllxfiUXT ;b (Vl-2) 249 mg£DMF (5 ml) MTgfrU DBF (5 ml 
) {C}!?lg£-t±/cNaH (134 rag)^D^/c 0 ^ 3 -7 ftx. (3 ml) IK 

£t«U:„ TLC -Clg«^*«[SUfc«. S^^TK (50 ml) \Z tb -VEUt/ * 

W7A?D7 - (n-^*-y-> : ft$xf-;b = 10 : DCtliU 4 

- [N- xf*-H5.6,7,8-f t Kd-5,5,8,8- t h5yf^t7^ U>-2- -Y 
^) 7; /] WSif^xXr^ 269 mg Oggft) 
Colorlrss needles (n-^\ + if>); mp 88. 5°C 

^H-NMR (400 MHz, CDClg) 7.83 (2H, dd, J=1.8, 9.2 Hz), 7.32 (1H, d, J=8.4 
Hz), 7.10 (1H, d, J=2. 2 Hz), 6.93 (1H, dd, 1=2. 2, 8.1 Hz), 6.65 (2H, dd, 
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J=2. 2, 9. 2 Hz), 4. 31 (2H, q, J=7. 3 Hz), 3. 76 (2H, q, J=7. 0 Hz), 1. 70 (4H, 
s), 1.35 (3H, t, J=7. 0 Hz), 1.30 (6H, s), 1.24 (6H, s), 1.24 (3H, t, J= 
7. 3 Hz) 

Anal. Calcd for C^HggNOg, C: 79.11%, H: 8.76% N: 3. 69%; Found C: 78.84 
%, H: 8. 86%, N: 3. 40% 
iEiXr^ (270 mg) ^i^y-;l/ (8 ml) fcjg^U 20% KOH 7K« 2 

ml ^ftliTSffiLfc. gffflM, gj£tt*l N ^® (40 mDlifctfJgfl;^ f- 
uy-TttaiLfco III^SIIv^^yWTli MffLTfifegll, 251 mg 

(£*A*J) i LTDA012 £fffc 0 
colorless powders (n- / v + -9">- 5M.lt/ i~ U >) ; mp 256 °C 
^H-NMR (400 MHz, CDClg) 7.88 (2H, d, J=9. 2 Hz), 7.33 (IH, d, J=8.4 Hz), 
7.11 (1H, s), 6-93 (1H, d, J=8.4 Hz), 6.65 (2H, d, J=9. 2 Hz), 3.77 (2H, 
q, J=7. 3 Hz), 1.70 (4H, s), 1.31 (6H, s), 1.25 (6H, s), 1.25 (3H, t, J=7. 
0 Hz) 

Anal. Calcd for CggHggNOy C: 78.59%, H: 8.32%, N: 3.99%; Found C: 78.81 
X, H: 8.23%, N: 4.09%. 

$J20; 4-[N-n-7 e n b°;U-N-(5, 6, 7, 8-r h v t Kd-5, 5, 8,8- 7^7/^7^ 
l/>-2- ^) 7;7] ^S§»(DA013) ®M 

4-[N-(5. 6, 7, 8-x Kn-5,5.8.8- x h v > U >-2- -f ^) 7 

5 /] flllxf/bxxr/b (VI-2) 252 mg£DMF (5 nDfcgfrU DMF (5 ml) 
izMmmtfc NaH (135 mg) *ftlx.fc 0 *0>ft3Qfcn-7a Vfr (3 ml) *iD^. N 
f£tffiriU:o TLC Tlgf4-«*WL/c^. g«*7K (30 ml) K 
f- u > T-tt ffi L fc o Will £BE» v •> ^ A 75r>a-> 'J 

*W7A?nv ^7?^- (n-^4^> : ft«xf^=20 : l)i:t»lL^ 
fife&ffn 282 mg (99. 6%) £#fc 0 
Colorless powder (n-^^--^ >) ; mp 114 °C 

^H-NMR (400 MHz, CDClg) 7.83 (2H, dd, J=1.8, 8.8 Hz), 7. 32 (1H, d, J=8-4 
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Hz), 7.10 OH, d, J=2.2 Hz), 6.93 (1H, dd, J=2. 6 Hz, 8.4 Hz), 6.64 (2H, 
dd, J=2.2, 9.2 Hz), 4.31 (2H, q, J=7. 0 Hz), 3.63 (2H, t, J=7.7 Hz), 1.71 
(2H, hex, J=7. 3 Hz), 1. 70 (4H, s), 1.35 (3H, t, J=7. 3 Hz), h 31 (6H, s), 
1.25 (6H, s), 0.94 (3H, t, J=7. 3 Hz) 

Anal. Calcd for CggHggNOg, C: 79.34%, H: 8.96% N: 3.56%; Found C: 79.21 

%, H: 8.75%, N: 3.48%. 
±IBiXx;b# (282 mg) %x.9 J-)V (8 ml) U 20% KOH jjcj&ift (2 

mi) ^B^TMito mmm$i%L, sis** 1 (50 mDJd&tt. mt* 

^UVTfflffibfco fii«7^y^ATtt, Sl!§LTS^ B H H 262 mg 
CiMffr) t LTDA013 

Colorless powder (n-^+-^>); mp 235.5 °C 

^H-NMR (400 MHz, CDClg) 7.87 (2H, d, J=9.2 Hz), 7.33 (IB, d, 1=8.1 Hz), 
7.11 (1H, d, J=2. 2 Hz), 6.93 (1H, dd, J=2.6 Hz, 8.4 Hz), 6.63 (2H, d, J= 
9.2 Hz), 3.63 (2H, t, J=7. 7 Hz), 1.67-1.76 (2H, m), 1.70 (4H, s), 1.31 (6H, 
s), 1.25 (6H, s), 0.94 (3H, t, 1=7. 7 Hz) 
Anal. Calcd for C^HgjNOg, C: 78.86% H: 8.55% N: 3.83%; Found C: 78.64 
% H: 8.46%, N: 3.84% 

#iJ21:4-[N-n-7*f-;l-N-(5,6,7,8-7- h v t Kn-5,5,8,8- r 1-7^^7^ U> 
-2- -OV) 7;/] 3c.fL§»CM014) ©Mia 

4-[N-(5.6.7,8-r Kp-5,5,8,8- t h?J 9 U>-2- << )V) 7 

;7] Sifiif^xxfA (VI-2) t3^to-yf;^i^T, fiJ20©^&ii 

Colorless powder (n-^\ + ^>- i^t^ f- b >) : mp 216 °C 
*H-NMR (400 MHz, CDClg) 7.87 (2H, d, J=8.8 Hz), 7.32 (1H, d, J=8.4 Hz), 
7.10 (1H, s), 6.93 (1H, d, J = 6- 6 Hz), 6.63 (2H, d, J=9. 2 Hz), 3.67 (2H, 
t, J=7.7 Hz), 1.70 (4H, s), 1.64-1.74 (211, m), 1.37 (2H, hex, J=7. 7 Hz), 
1.31 (6H, s), 1.25 (6H, s), 0.94 (3H, t, 1-7.3 Hz) 
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Anal. Calcd for C 25 H 33 N0 2 , C: 79.11%, H: 8.76%, N: 3.69%; Found C: 79.23 
%, H: 8.68%, N: 3.71%. 

#>J22 : ftN-n-'Of ;H-(5, 6, 7, 8-f h 7 t Kd-5, 5, 8, 8- fF7^;bt7^ 
l/>-2- -OtO 7; / ] 3c.tM(DA0l5) ©«S 

4-EN-(5,6,7,8-x l-7b Kd-5, 5, 8, 8- x ^/f/i't?^ U>-2- -OP) 7 
5 7] Slftxf^xxfA (Vl-2) ta^l;n^>f;^)l^T, 092O©2fBc 

Colorless powder (n-^ + ^>- il^f L/»; mp 219-221 °C 

! H-NMR (400 MHz, CDC1 3 ) 7.88 (2H, dd, J=1.8, 8.8 Hz), 7.32 (1H, d, J=8.4 
Hz), 7.11 (1H, d, J=2.6Hz), 6.93 (1H, dd, 3=2. 6, 8.4 Hz), 6.63 (2H. dd, 
J=1.83, 9.2 Hz), 3.66 (2H, t, J=7. 7 Hz), 1.70 (4H, s), 1.66-1.70 (2H, m), 
1.31 (6H, s), 1.25 (6H, s), 1.22-1.37 (4H, ■), 0.89 (3H, t, 1=7.0 Hz) 

Anal. Calcd for CggH^NOg, C: 79.34%, H: 8.97%, N: 3.56%: Found C: 79.05 

%, H: 8.95%, N: 3.44%. 

#123: 4-[N-n-^*'>;U-N-(5, 6, 7,8-f- Y =7 t Kn-5, 5, 8,8- f^/fW7^ 
l/>-2- 4)V) 7;;] £E»(DAQ16> ©$^& 

4-[N-(5, 6, 7,8-f- h v t Kn-5,5,8,8- ft-?/ f^7^ U >-2- 4 ;b) T 
5/] £lf§if^xxf;l/ (VI-2) £ 3 -Mtn-^+^l^ffiUT, #ij20©^& 
l=«feoTDA016 ££i£Lfc 0 

Colorless powder (n-^ + -^> - ±&<ffc;< f- 1/ » ; mp 199-200.5 °C 

^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.32 (1H, d, J=8. 1 
Hz), 7.10 (1H, d, J=2. 6 Hz), 6.93 (1H, dd, J=2. 6, 8.4 Hz), 6.63 (2H, dd, 
J=1.8-, 8.8 Hz), 3.67 (2H, t, 1=7.7 Hz), 1.70 (4H, s), 1.65-1.70 (2H, m), 
1.31 (6H. s), 1.25 (6H, s), 1.29-1.46 (6H, m), 0.88 (3H, t, 1=7.0 Hz). 

Anal. Calcd for C^H^NOg, C: 79.56%, H: 9.15%, N: 3.44%; Found C: 79.53 

%, H: 8.94%, N: 3.14%. 
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WM: 4-[N-n-^^f-;P-N-(5, 6, 7,-8-r Yv t Kn-5,5.8,8- fh7yW7^ 
l/y-2- ^) 7;/] £K$?(DA017) 
4-CN-(5,6,7,8-r Kn-5,5,8,8- r h7/f^7^ U>-2- -OU) 7 

felftxfyl/xxr^ (VI-2) ta^to^^f^ffl^^ $J20©^"& 

Colorless powder (ji-^Ws- fSfb> f- 1/ »; mp 168 °C 
^H-NMR (400 MHz, CDClg) 7.86 (2H, d, J=9.2 Hz), 7.32 (1H, d, J=8.4 Hz), 
7.10 (1H, d, J=1.8 Hz), 6.93 (1H, dd, J=2.2, 8.4 Hz), 6.63 (2H, d, J=8. 8 
Hz), 3.66 (2H, t, J=7.7 Hz), 1.70 (4H, s), 1.70 (2H, br m), 1.31 (6H, s), 
1.25-1.31 (8H, br id), 1.25 (6H, s), 0.87 (3H, t, J=6. 6 Hz) 

Anal. Calcd for C 2 8 H 39 N0 2' C: 79- 76% ' H: 9 ' 32% ' N: 3 " 32%; Found C: 79 " 80 
%, H: 9.62%, N: 3.061 

M25: 4-[N-n-^^f;M-(5,6,7,8-f h7t Ko-5,5,8,8- r^/W7^ 
l/>-2- -OlO 7;/] £m»(DA018) ©II 

4-[N-(5,6,7,8-x h 5 t K o-5,5,8,8- r Y ? S *fri-yfi U>-2- << /!/) 7 
;y] $lf»x^-;nx7;b (VI-2) i3">to-*^WH^ ^J20©^& 
(C^oTDA0l8 fc^J&Lfco 

Colorless cotton (n-^ + "if>- i£-ffcj< U >) ; mp 160 °C 

J H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2.2, 9.2 Hz), 7.32 (lH, d, J=8. 4 
Hz), 7. 10 (lH, d, J- 2.2 Hz), 6.92 (IH, dd, J=2. 2, 8.4 Hz), 6.63 (2H, d, 
J=9.2 Hz), 3.66 (2H, t, J=8. 1 Hz), l. 70 (4H, s), 1. 70 (2H, m), l. 31 (6H, 
s), 1.26 (IOH, in), 1.25 (6H, s), 0.87 (3H, t, J=6. 6 Hz) 

Anal. Calcd for C^H^NOg, C: 79.95%, H: 9.49%, N: 3. 22%; Found C: 79.92 

X, H: 9. 54%, N: 3. 181 
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#rJ26 : 4-[N-C/n fcT>-3- >f ;l/)-N-(5. 6, 7, 8- x h 7 t Kn-5,5,8,8- fh^f 
)l>+7 9l>>-2- 4>V) Tin ££M(DA020) ©Kit 

4-[N-(5, 6,7,8-t- h7h Fa-5,5,8,8- r^/f;bt7^ 1/ >-2- -f ;U) 7 
;7] ^IfSxf;|/xxf^ (VI-2) t$kit7* i~ x^Ffli^T. 0j2O 

Colorless prisms (n-'N + 'X >- feitS^\s»; mp 269-270 °C (dec.) 

! H-NMR (400 MHz, CDClg) 7.93 (2H, dd, J=2.2, 9.2 Hz), 7.34 (1H, d, J=8. 4 
Hz), 7. 21 (1H, d, J=2. 2 Hz), 7. 03 (1H, dd, J=2. 2, 8. 4 Hz), 6. 80 (2H, dd, 
J=2.2, 9.2 Hz), 4.41 (2H, d, J- 2.6 Hz), 2.29 (IH, t, j=2. 2 Hz), 1.71 (4H, 
s), 1,31 (6H, s), 1.25 (6H, s) 

#|J27 : 4-[N-C/n>*>-3- ;U)-N-(5. 6, 7, 8- rF5t Ko-5.5,8,8- f^^f 
;Ux7^U>-2- ^) 7^y] £JL§BKDA021) ©Mit 

4-CN-C5. 6, 7, 8-x h7 t Kd-5,5,8,8- x h7/x;bx7^ u >-2- -f /I/) 7 
i J] «|xf;i,xxf^ (vi-2) i^b7');b^ffl^T. «l20®^ir^o 
TDA021 ££$L/c 0 

Colorless powder (n-^*-x>- it{k^xU>); mp 247-248 °C 

^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=1.8, 9.2 Hz), 7.32 (IH, d, J=8. 1 
Hz), 7.16 (1H, d, J=2.2Hz), 6.98 (1H, dd, J=2. 2, 8.1 Hz), 6.71 (211, dd, 
J=1.8, 9.2 Hz), 5.94 (IH, ddt, J=5. 2, 10.3, 17. 2 Hz), 5.28 (1H, dd, J=l. 

5, 17.2 Hz), 5.22 (IH, dd, 1 = 1.5, 10.3 Hz), 4.35 (IH, dd, J=1.8, 4.8 Hz), 
1.70 (4H, s), 1.30 (6H, s), 1.24 (6H, s) 

Anal. Calcd for C^HggNOg, C: 79.30% H: 8.04% N: 3.85%; Found C: 79.08 

% H: 8.18% N: 4.15% 
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M28: 4-[N--f Vfv t°;P-N-(5, 6,7,8-t h7 t Ko-5,5,8,8- rh7/f/^7 
* 1/ >-2- -f 7 ; y] &.«»(DA022) ©iHife 

4-LN-C5, 6,7, 8-r h5fc Kd-5.5,8,8- x h7^f;^7^ U >-2- -T AO 7 
5 7] $If|xf;H7f^ (VI-2) 113 mg. U -7 A (89 mg)£3 

CMb-fV^ntf^fcJgj&vU 48Bffi»Lfc 0 SJS«** (30 aUK&vmt/ ? 

y^W7A?a7 h^77^ - (n-^+^> :ft®x^;U = 20 : Dili?) ft 

SIT, 13 mg (10 X)*#fc„ 

Colorless prisms (n-'s + lJ- >) ; mp 81°C 

* H-NMR (400 MHz, CDCl g ) 7.80 (2H, dd, J=2. 2, 9.2 Hz), 7.33 (1H, d, J=8.4 
Hz), 6.99 (1H, d, J=2.2 Hz), 6.82 (1H, dd, J=2. 2, 8.4 Hz), 6.50 (2H, dd, 
J=2.6, 9.2 Hz), 4.35 (1H, hep, J=6. 6 Hz), 4.29 (2H, q, J = 7. 0 Hz), 1.71 
(4H, s), 1.33 (3H, t, J=7. 0 Hz), 1.31 (6H, s), 1.24 (611, s), 1.14 (6H, 

d, J=6. 6 Hz). 

lEiXf^ (45 mg)£i^/-/b (4 ml) K&#>U 20^ KOH 7jc*g$[ (1 
ml) *iP^T»jfELfco MM4cl£. EfS8E£l N ig$ (30 mDfl&CK Ert:/* 
L/^-rttfflLfco WM£«5fif^ h U ^ATl^KU ^ra*LT40 mg (98 
X) ©DA022 ^#fco 

Colorless powder (n-^*-* >- t&fl^ f- b >) ; mp 259 °C 

^H-NMR (400 MHz, CDClg) 7.85 (2H, dd, J=2.2, 9.2 Hz), 7-34 (1H, d, J=8.4 
Hz), 6.99 (1H, d, J=2. 2 Hz), 6.82 (1H, dd, J-2. 2, 8.1 Hz), 6.51 (2H, d, 
J=9.2 Hz), 4.37 (1H, hep, J=6. 6 Hz), 1.71 (4H, s), 1.32 (6H, s), 1.24 (6H, 
s), 1. 15 (6H, d, J=6. 6 Hz) 

#iJ29 : 4-[N-->?n7nt 0 ;U-N-(5,6,7,8--r t Kd-5, 5,8,8- rl7/f^f 
7^b>-2- -010 7~/] £,ft§®(DA023) ©«5S 

y^n7°Dt°Jl7;> (1 ml) £4-3- K$.|f8xf^ (407 mg) Rtftert 
-BuONa (180 mg) ;Ux> (10ml)i^7>U T)l=f>Wi&T, MJx( 
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^>-?'Jf>7th» 5^*7 5?* A(0) (54 mg) , (R)-BINAP (102 mg)£#HX.. 

7h/77^- (n-A+t>:ifxf;k =20:1) J; ft®* L T , 4-(*> ? d 

b°;bT5 /) $,lf|xf;l/xxf^* 150 mg (56%) %iz a 
Colorless needles (n- 'v + f-y); mp 69 °C 

h-nm (400 MHz, CDC1 3 ) 7.88 (2H, dd, J=2.2, 8.8 Hz), 6-74 (2H, dd, J=2. 
2, 8.8 Hz), 4.53 (1H, brs), 4.32 (2H, q, J=7.0 Hz), 2.48 (1H, dtt, J=1.5, 

2.6, 6.2 Hz), 1.36 (3H, t, J=7.0 Hz), 0.79 (2H, ddd, J=4.4, 6.6, 7.0 Hz), 

0. 54 (2H, ddd, J=3. 7, 4. 8, 6. 6 Hz) 
Anal. Calcd for C 12 H 15 N0 2 , C: 70.22%, H: 7. 37%, N: 6.83%; Found C: 70.20 
%, H: 7.23% N: 6.681 

4- (yyDT'Dt'lVT;;) $,lflif ^xxrib (97 mg). 6-7*o*-l,2, 
3,4- x h5 t Ko-1, 1,4,4- fH^f/l't^nv (121.5 mg) &tftert-BuONa 

(67 iDg)£&f7fc h (5 ml) K&frU T 7b 3* > ftg|T\ HJ X ( 

ijT>7-t?h>) y^r^A(O) (24 mg) „ (R)-BINAP (40.5 mg) fcjn^ 80 

0 CT*nmUfc 0 1.5 CTgL ^Ui£Tfti[JU ?X 30 miir*i^byxv>Tttaj 

'JAW7^n7 ^77^ - (n-^*if-> :ft®exx7b= 20 : 1) 
ICfcOWSU 4-[N~ y^n7°p b°7l/-N-(5, 6, 7, 8-x h 5 t Kp-5,5,8,8- t^7 
/f;kf7^U>-2- -f* 71/ ) 7;;] ^,lf|xf;bxxf;b 42 mg (20 X) 

/Co 

^I-NMR (400 MHz, CDClg) 7.86 (2H, dd, J=2. 2, 9. 2 Hz), 7.29 (1H, d, J=8. 1 
Hz), 7.02 (1H, d, J=2. 6 Hz), 6.93 (2H, dd, J=l. 8, 8.8 Hz), 6.87 (dd, J = 

2.2, 8.1 Hz), 4.31 (2H, q, J=7. 3 Hz), 2.80 (IE, tt, J=3- 7, 6.6 Hz), 1.70 
(4H, s), 1.35 (3H, t, 1=7.3 Hz), 1.30 (6H, s), 1.24 (6H, s), 0.89 (2H, 

ddd, J=4.8, 6.2, 7.0 Hz), 0.63 (2H, ddd, J=3. 7, 5.1, 7.0 Hz). 

±IExxx7M* (42 mg)£x^/-7b (2 ml) Cjg^U 20% KOH zfcgjft (0. 
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5 ml) £jmx.T«SfELfco 2 B#». SM^IN NaOH (30 b1)^*^x- 

* ffitt^teS* t fc © £ . HMePb {= <k 0 6 felp hh ilt DA023 fc o 
Colorless prisms (n-^+if M/f mp 260-261 °C(dec. ) 

h-MR (400 MHz, CDC1 3 ) 7.89 (2H, dd, 3=2.2, 9.2 Hz), 7.30 C1H, d, J=8. 43 
Hz), 7.02 (1H, d, J=2.2Hz), 6.94 (1H, dd, J =2. 2, 9.2 Hz), 6.87 (2H, dd, 
3=2.2, 8.4 Hz), 2.82 (1H, tt, J=4. 0, 7.0 Hz), 1.70 (4H, s), 1.31 (6B. s), 
1.25 (6H, s), 0.90 (2H, ddd, J=5. 1, 6.6, 7.0 Hz), 0.64 (2H, ddd, J=5. 1, 
5.5, 7.3 Hz) 

#130: 4-[N->^n^Dt;Mf-;H-(5,6 P 7,8-f h?k Kn-5,5,8,8- tF^ 
^;l^7 9 Uy-2- 4)V) T\J\ £&§Bfc(DA024) ©M3t 

4-CN-C5. 6, 7,8-t- h?h Kn-5,5,8,8- x h =j / 7 9 I/ >-2- 4 iV) 7 

i;] MfS^f^i^T^ (Vi-2) t^i'D^B tf;Mf-;u*J8^T> #J 
20O^{l^oTM024 ^fiJSbfco 

Colorless prisms (n-"\*^>- m<t^^U»; mp 245 °C 
^H-NMR (400 MHz, CDClg) 7.88 (2H, dd, J=l. 8, 9.2 Hz), 7.32 (lH, d, J=8.4 
Hz), 7. 16 (1H, d, J=2.6 Hz), 6.95 (1H, dd, J=2. 2, 8.1 Hz), 6.68 (2H, dd, 
J=1.8, 9.2 Hz), 3.56 (2H, d, J=6. 6 Hz), 1.70 (4H, s), 1.31 (6H, s), 1.25 
(6H, s), 1.15-1.22 (1H, m), 0.50 (2H, ddd, J=4. 4, 5.9, 8.1 Hz), 0.14 (2H, 
q, 3=4. 8 Hz) 

Anal. Calcd for C^HgjNOg, C: 79. 53%, H: 8.28%, N: 3.71%; Found C: 79.33 
X, H: 8.36%, N: 3.821 
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M31 : 4-CN--Y V7"f;H-(5,6,7,8-f h v t Kn-5,5,8,8- fh7/f^t7^ 
l/>-2- -Ol>) 7;7] £.»*(DA025) ©M3t 

4- [N- (5, 6,7,8- ■? h7t Kn-5,5,8,8- r h5^;Vt7^ V >-2- -OU) T 
;/] Mfxf^xxfil/ (Vl-2) ie^vymil^ $J20©^t£ 
{C^oTDA025 £<£j£Lfco 

Colorless prisms (n-^ + if >- ^t^f"k»; mp 232 °C 

^H-NMR (400 MHz, CDClg) 7.85 (2H, dd, J=l. 8, 9.2 Hz), 7.31 (1H, d, J=8. 4 
Hz), 7.12 (1H, d, J=2. 6 Hz), 6.93 (1H, dd, J=2.2, 8.4 Hz), 6.67 (2H, d, 
J=9. 2 Hz), 3.52 C2H, d, J=7. 3 Hz), 2.08 (1H, 7th, J=7. 0 Hz), 1.70 (4H, 

s), 1.30 (6H, s), 1.24 (6H, s), 0.96 (6H, d, J=6. 6 Hz) 

Anal. Calcd for C^HggNOg, C: 79.111 H: 8.76% N: 3.69%; Found C: 79.10 

%, H: 8.81%, N: 3.65%. 

M32 : 4-CN-- f 7^>-r-^-N-(5, 6, 7, 8-x hvh Kn-5,5,8,8- rhv/fW 
7^U>-2- -OlO T^y] £J@L§»(DA028) ©Hit 

4-LN-C5, 6,7,8-r h ? h Kn-5,5,8,8 rh7^ f-)\>1-7 9 l/>-2- -OU) 7 
;/] ^IflxfAxxf* (Vl-2) iJHt^-^ffl^T, «20©^Tj*{rS£ 
-?TM028 ^Mbt„ 

Colorless prisms (n-^ + -f>- ^t>f"U»; mp 215 °C 

*H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2.2, 9.2 Hz), 7.30 (lH, d, J=8. 4 
Hz), 7. II (lH, d, J=2. 2 Hz), 6.94 (lH, dd, J=2. 2, 8.4 Hz), 6.67 (2H, dd, 
J=2.2, 9.2 Hz), 5.33 (IH, t, J=5. 86 Hz), 4.29 (2H, d, J=5. 49 Hz), 1. 72 

(3H, s), 1.70 (4H, s), l.6l (3H, s), l. 30 (6H, s), 1. 24 (6H, s) 

fiJ33: 4-[N-->? D7'fiM f- ;U-N-(5, 6,7, 8-f V? b Kn-5,5,8,8- f^^f 
u>-2- -OiO 7 - ;] $.&SBfc(DA030) ©Mii 
4-[N-(5, 6,7, 8-x h 5 t Kn-5, 5, 8, 8- f H/f*t7n >~2- -f;l/) 7 
ilflifiUXT* (Vl-2) t|fty^n7'f;Mf;^Il^, #iJ20 
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Colorless needles (n- ^ + *>- mt/i-lyy'); mp 232 °C 
^H-NMR (400 MHz, CDClg) 7.85 (2H, dd, 1=2.2, 9.2 Hz), 7.31 (1H, d, J=8. 4 
Hz), 7.07 (1H, d, 1=2.2 Hz), 6.89 (1H, dd, J= 2.2, 8.4 Hz), 6.60 (2H, dd, 
1 = 1.8, 8.8 Hz), 3.70 (2H, d, J=7. 0 Hz), 2.74 (1H, 5th, J-7. 7 Hz), 2.01 
C2H, m), 1.82 (2H, m), 1.70 (4H, s), 1.66 (2H, m), 1.30 (6H, s), 1.24 (6H, 
s) 

Anal. Calcd for ^H^V C: 79 " 75 *' H: 8 ' 50% ' N: 3 " 58%: F ° Und C: 79-82 
%, H: 8.53%, N: 3.61*. 

#134 : 4-[N-->^ n^*->;M 7^>-N-(5, 6,7, 8-r h 5 h Kp-5, 5, 8, 8- rF?^ 

4-[N-(5, 6, 7, 8-x h7 t Kp-5, 5,8,8- f" h v / f-A>i-7 $ U >-2- -010 T 
= ;] ^EM^f-^xx-r^ (Vl-2) i^bv^P^+v^>^^*ffl^Ts #| 
2O0^^tt£oTDAO36 ££$L/c 0 

Colorless cubes (n- ^+f->- ^b^^U>); mp 230-231 °G 
! H-NMR (400 MHz, CDClg) 7.86 (2H, d, 1=9.2 Hz), 7.31 (1H, d, J=8.4 Hz), 
7.10 (1H, d, J-2. 2 Hz), 6.92 (1H, dd, 1=2. 2, 8.4 Hz), 6.65 (2H, dd, 1=9. 
2 Hz), 3.59 (2H, d, 1=7.0 Hz), 1.75 (6H, m), 1.70 (4H, s), 1.31 (6H, s), 

1.24 (6H, s), I. 16 (3H, m), 0. 95 (2H, m) 
Anal. Calcd for C^H^NO^ C: 80.15% H: 8.89%, N: 3.34%; Found C: 79.86 
X, H: 8.89%, N: 3.33%. 

« : 4-[N-^>y;H-(5,6,7 I 8-7-h7t Kp-5, 5, 8, 8- fh 7 /W7n 
>-2- ^) Tin £&W(DA040) ©Sit 

4-[N-(5,6, 7,8-x 1-7 t Kp-5, 5, 8,8- x h f- to 1-7 9 U >-2- AO 7 
;/] $M|xflH7f^ (Vl-2) t^bOv^^ffl^T. 0!2O©I&&K?j£ 
oTDA040 
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Colorless powder (n-'s+iJ- >- &.4t/ fly »; mp 272-273 °C 
^H-NMR (400 MHz, CDClg) 7. 84 (2H, dd, J=2. 2, 9.2 Hz), 7. 32 (4H, d. J =4. 8 
Hz), 7.30 (1H, d, J=7. 3 Hz), 7.23-7.25 (1H, ra), 7. 21 (1H, d, J=2. 2 Hz), 
7.04 (1H, dd, J=2. 2, 8.4 Hz), 6.73 (2H, dd, J= 1.8, 9.2 Hz), 5.00 (2H, 
s), 1.69 (4H, s), 1.29 (6H, s), 1.22 (6H, s) 

Anal. Calcd for CggH^NOg, C: 81.32*. H: 7.56%, N: 3.39%; Found C: 81.05 
X, H: 7.49% N: 3.57%. 

M36 : 4-[N-(4-> J-)l"\y i>;l/)-N-(5, 6,7, 8- r^h Kn-5, 5,8,8- f^^f 
;Ur7^b>-2- -OlO 7;/] £ES : $KM041) OjRJt 

4-[N-(5, 6,7,8-r Kn-5, 5, 8, 8- r h^^ r^r7* b >-2- -f HO 7 

U] SlSlifiUXf* (VI-2) t^ft (4->fM>y;v) £Jg^T. #>J 
20©^(r^oTDA041 £^$L/c 0 

Colorless powder (n-^\ + f->- &4\LJ?U»; mp 246-248 °C 

*H-NMR (400 MHz, CDClg) 7.83 (2H, dd, J =2. 2, 9. 2 Hz), 7.30 (1H, d, J=8.4 
Hz), 7.21 (1H, d, J=2.2 Hz), 7.20 (2H, d, J =6. 6 Hz), 7.12 (2H, d, J =8. 1 
Hz), 7.03 (1H, dd, J=2.2, 8.4 Hz), 6.73 (2H, dd, J=2.9, 9.2 Hz), 4.96 (2H, 
s), 2.32 (3H, s), 1.68 (4H, s), 1.29 C6H, s), 1.22 (6H, s) 

Anal. Calcd for C^H^NC^, C: 81.46%, H: 7.78% N: 3.28%; Found C: 81.28 

%, H: 7.82%, N: 3.44%. 

0J37: 4-[N-(5, 6,7,8-r Kn-5, 5,8,8- r t-7/f;^7^ U >-2- -OlO 

-N-(4- Mi7;btDifM>^) 7 ; y] 3cE§IKDA042) ©Sit 

4-CN-C5, 6, 7,8-r h 7 t Kn-5, 5. 8, 8- rh^ fibr7^U >-2- -Ok) T 
iy] SIllxfMXr^ (VI-2) t^fc (4-MJ7Wnyf;K>-^) 
£ffll*T, ^20©^ri*^^cTDA042 *£jfcLfco 
Colorless powder (n-^ + U">); mp 209-210 °C 

! H-NIR (400 MHz, CDClJ 7.86 (2H, dd, J=2. 2, 9.2 Hz), 7.58 (2H, d, J=8. 1 
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Hz), 7.44 (2H, d, J=8.4Hz), 7.32 (1H, d, J=8.4 Hz), 7.19 (1H, d, J=2. 2 
Hz), 7.02 (1H, dd, J=2.2, 8.4 Hz), 6.70 (2H, d, J=8. 8 Hz), 5.04 (2H, s), 
1.69 (4H, s), 1.29 (6H, s), 1.22 (6H, s) 

Anal. Calcd for CggH^NOgFg, C: 72.33% H: 6.28%, N: 2.91%; Found C: 72. 

15% H: 6.41% N: 2.941 

$J38 :4-[N-(4-i h + ^-2,3,5,6- x b 5 7;U*o<> v?;lO-N-(5, 6, 7,8- fh5 
t Kd -5, 5,8,8- t- F?^f;^7^ b>-2- 4 )V) 7 i /] ^,t^©(DA045) 
©M 

4- [N-C5, 6, 7, 8-7 h 5 h Kn-5,5,8,8- fl-^ 7;Ux7^ l->-2- -f;U) T 
5/] $lllxf;bx^7^ (vi-2) i^-fb (^>^7;P^-p^>y;P) £Jf^ 
T. #J20©#j*«oTl>A045 £-£$Lfc 0 
Colorless powder (n-'s* JM:/7b>); mp 227-229 °C 

^H-NMR (400 MHz, CDClg) 7.90 (2H, dd, J=1.8, 8.8 Hz), 7.26 (IB. d, J=8. 4 
Hz), 6.98 (1H, d, J=2.2 Hz), 6.87 (1H, dd, 3=2.2, 8.4 Hz), 6.75 (2H, dd, 
J=1.8, 8.8 Hz), 4.92 (2H, s), 4.22 (q, 3=7. 0 Hz), 1.66 (4H, s), 1.36 (3H, 
t, J=7.0 Hz), 1.25 (6H, s), 1.16 (6H, s) 
Anal. Calcd for C 3() H 31 F 4 N0 3 , C: 68.04% H: 5.90% N: 2-65%; Found C: 67. 
78% H: 5.89% N: 2.611 

fi^J39 :4-[N-(2-t*7x-;Mf;b)-N-(5, 6,7,8- r^t Kn-5,5,8,8- 7 h 5 7 
7;U7 7* l/>-2- -OW 7S/] $m»(DA046) ©M 

4-[N-(5, 6, 7, 8-r h7 t Kn-5,5,8,8- 7 h 5 7 f^t7 * b >-2- )V) 7 
;/] $IfSxf;nxr^ (VI-2) tMt'7x-;Mf^fflUT, f?iJ20 
©73!*i^oTDA046 *^JS6L-fc 0 

Colorless prisms (n-^**>- M/f mp 237-239 °C 

^H-NMR (400 MHz, CDClg) 7. 80(2H, d, J=8.8Hz), 7.79-7.48 (1H, m), 7.35-7. 

44 (4H, m), 7.23-7.31 (6H, m), 7.15 (1H, d, J=2. 6 Hz), 6.98 (1H, dd, J=2. 
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2, 8.8 Hz), 6.64 (2H, d, J=9. 2 Hz), 4.87 (2H, s), 1.68 (4H, s), 1.28 (6H, 
s), 1. 19 (6H, s) 

Anal. Calcd for C^H^NOg, C: 83.40%, H: 7.21%, N: 2. 86S6; Found C: 83-11 
%, H: 7.50% N: 2.751 

M40 : 4-[N-(2-f-7^;Uy ^;b)-N-(5,6,7,8- f^t Kn-5,5,8,8- r hv^f 
;l^7^b>-2- -OlO 7;7] £,&§&(DA048) ©Mit 
4- [N-(5, 6,7,8-x Ko- 5, 5,8,8- x h 7 > *)l>i- 7 ? V >-2- <f ;10 T ~ 7] 

$ll|if*xxr* (VI-2) iJMfc-2- ^^M^SrJB^T. M20©^r 
i£«-oTDA048 ££j&Lfc 0 

Colorless powder (n-^ + * >- iHb^U>); mp 233 °C 

! H-NMR (400 MHz, CDClg) 7.84 (2H, dd, J=2. 2, 9.2 Hz), 7.78 (4H, m), 7.44 

(3H, m), 7.31 (1H, d, J=8.4 Hz), 7.27 (1H, d, 1=2. 6 Hz), 7.09 (HI, dd, 
J=2.2, 8.4 Hz), 6.79 (2H, dd, J=2- 2, 9-2 Hz), 5.15 (2H, s), 1.68 (4H, s), 

1.28 (6H, s), 1.22 (6H, s) 

Anal. Calcd for C 32 H 33 N0 2' C: 82 - 9W * H: 7 - m > N: 3 - 02iSi; Found C: 82 - 66 
X, H: 7.48%, N: 2.73% 

mil: 4-[N-7t f ;H-(5, 6, 7, 8-f F 7 h Fn-5, 5, 8, 8- rF7^W7n 
>-2- 4 )V) 7 ; 7] £Mlf(DA051) ©Sit 

4-[N-(5, 6, 7,8-t- h5b Kn-5, 5, 8, 8- fF7i ^^^7^ 1/ >-2- -Y AO 7 
= 7 ] $I,f|xf;bxxf^ (V.l-2) 605 mg£t|7.R h ;U > (15 ml)K|gfrU 
fM^T-trf-Jb (I ml) *Jn^T7;i'=f>TT— M£tL/c 0 U & 

1^77 7 v-aV 'J 1j >f toil 5 J* 9 D7^77^-(D- + > : Mx^;b = 
10 : Dili *)ffi-®LT. 6fefi*iS*677 mg Otftfft) 
Colorless cubes (n-^*1f->); mp 102 °C 

*H-NMR (400 MHz, CDClg) 8.00 (2H, d, 1=8. 4 Hz), 7.33 (2H, dd, 1=1.8, 8.8 
Hz), 7.31 (1H, d, J= 8.8 Hz), 7.15 OH, d, 1=2.6 Hz), 6.95 (1H, dd, 1=2. 
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2, 8.4 Hz), 4.36 (2H, q, J=7. 0 Hz), 2.05 (3H, s), 1.69 (4H. s), 1.37 (3H, 
t, J=7. 0 Hz), 1. 28 (6H, s), 1.24 (6H, s) 
Anal. Calcd for C^HgjNOg, C: 76. 30%, H: 7. 94%, N: 3.56%; Found C: 76.26 
%, H: 7.93%, N: 3.51%. 
±^xx-jr;M* (404 mg) £x^y-;b (10 aDfcig^U 5% NaOH tKM (0. 

9 mi) zmz-T^T-mmwbK 0 sasn* co.5 mi) 

tf«tW8 (5 ml) liltlx.. MLfc&WU^U fiffia 342 mg (91 
%) t LTDA051 
Colorless powder (n-^4">?->); mp 222 °C 

^H-NMR (400 MHz, CDClg) 8.04 (2H, d, J=8.4 Hz), 7.36 (2H, dd, J=2. 2, 8.8 
Hz), 7.33 (1H, d, J=8-l Hz), 7.16 (1H, d, J=2. 2 Hz), 6.96 (1H, dd, J=2. 
6, 8.4 Hz), 2.06 (3H, s), 1.70 (4H, s), 1.29 (6H, s), 1.25 (6H, s) 
Anal. Calcd for C^H^NOg, C: 75.59%, H: 7.45%, N: 3.83%; Found C: 75.29 
%, H: 7.54%, N: 3.65%. 

#J42 : 4-[N-^> VV;b-N-(5, 6, 7,8-x h v b Kd-5,5, 8,8- fh7^At7^ 
U>-2- 7iJ] 3tMB£(DA055) ©giS 

4- [N- (5, 6,7,8-f V y t Ko-5,.5,8,8- r h5yW7^ U >-2- 4 AO 7 
;7] $Ittxf;Hxf/i' (VI-2) 104 mgltek^ >-t? > (5ml) K&frU 
^>7W*?n7^ h" (1 ml) fc«tytf'Jv>> (1 ml) ^ifD^Tgt^Lfco JSC**J8 

(30 ml)T&^ tt*Ktt h U &flt£«M*Lfc 0 Ml 7 

5 >y •> 3 > > 'J iiffrii? A 7 ov h ^77^ - (n-^*"7 > : «xf;^20 : 1 

) KJ^ffijgLT. fifeftg a B B 130 mg (96.5%) 
Colorless powder (n-^\ + i^>- mp 149 °C 

^H-NMR (400 MHz, CDClg) 7.97 (2H, d, J=8. 4 Hz), 7.41 (2H, d, J-8. 4 Hz), 
7.18-7.30 (6H, m), 6.91 (1H, d, J=2.2Hz), 6-84 (1H, dd, J=2. 6, 8. 4 Hz), 

4.36 (2H, q, J=7. 0 Hz), 1.61 (4H, s), 1.38 (3H, t, J=6. 96 Hz), 1.23 (6H, 
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s), 1. 02 (6H, s) 

Anal. Calcd for CggHggNOg, C: 79. 09%, H: 7.30%, N: 3.08%; Found C: 78.94 
%, H: 7.29%, N: 3.08% 

±I£«rM£ (79 mg)£j^/-;b (4 ml) KigfrU 5% NaOH tKM (1 

mi) £flnx_T^&-c- smmwbtzo Rfcmzi n im^him^^iyyxmm 

btz B tSi^ttillt h \J * ATflfoKU WS4LTDA055 * 77 rag (J£S 
W) f*fc» 

Colorless cotton (n-^*if->- ffrffcy f"U»; mp 228-229.5 °C 

*H-NMR (400 MHz, CDClg) 8.03 (2H, dd, J=1.8, 8.8 Hz), 7.42 (2H, dd, J=i. 

5 Hz, 8.4 Hz), 7.19-7.30 (6H, m), 6.91 (1H, d, J=2. 6 Hz), 6.85 (1H. dd, 

J=2. 6 Hz, 8.4 Hz), 1.61 (4H, s), 1.23 (6H, s), 1.02 (6H, s) 

Anal. Calcd for C^HggNOg, C: 78.66%, H: 6.84%, N: 3.28%; Found C: 78.77 

%, H: 6.95%, N: 3.19%. 

$J43:4-[N-(4-^*'*->^>7V;b)-N-(5, 6,7,8- r h 5 t K n-5. 5, 8, 8- 
l/>-2- -OIO 7^7] £.§,§BKDA058) O^it 
4-CN-C5, 6,7,8- x b 5 b Kn-5, 5,8,8- r^^ f-fr-f-y? U >-2- -f ;b) 7 
i y ] $IftxfAxxf;b (VI -2) 153.0 mg^il7j« >-(?•> (5 ml) tr» U 
rl/7^;H^yy^iXfMD7^h" (210 mg) fci[>'t''Jy>2i^M 

N lift (30 ml)T&(,^ 1 'J ^At»L«W4 

U iS*77r>avWW7A^D7 - (n-^+if> : S=$i 

^;u=10: Dia5ffSU, &feffl*£ B B H £ 191 mgCJgMW) f#fcc 
Colorless powder (n-^+if- V) ; mp 135 °C 

J H-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8- 4 Hz), 7.88 (2H, d, J=8.4 Hz), 
7.48 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.21 (1H, d, J=8. 4 Hz), 
6.92 (1H, s), 6.84 (1H, dd, J=2. 2, 8.4 Hz), 4.36 (2H, q, J=7. 3 Hz), 3.89 
(3H, s), 1.61 (4H, s), 1.38 (3H, t, J-7.0 Hz), 1.23 (6H, s), 1.03 (6H, 
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Anal. Calcd for CggHggNOg, C: 74.83%, H: 6.87%, N: 2. 73%; Found C: 74.75 
X. H: 7.00%, N: 2.44%. 
_tf£x7.x;M$ (86.3 mg)£x^/-;b (50 mDt^U 5% NaOH 7}c?g$ (2 
ml) ZM7L&UT4mmmWLK 0 N ifi&CfctfJ&fc;* ^ 

^b b h 78.2 mg (98.8«iLT DA058£Wfc„ 
Colorless powder (n-^*iJ-»; mp > 300 °C 

^H-NMR (400 MHz, CDClg) 7.90 (2H, d, J=8.4 Hz), 7.78 (2H, d, J=8. 4 Hz), 
7.50 (2H, d, J=8. 1 Hz), 7.43 (1H, s), 7.35 (2H, d, J=8- 4 Hz), 7.29 ClH, 
d, J=8.4 Hz), 6.92 (1H, d, J=8.4 Hz), 1.56 (4H, s), 1.18 (6H, s), 1.02 (6H, 

s) 

#|J44 : 4-[N- xf;H-(5,6.7,8-f h 5 t Kn-3, 5, 5, 8, 8- J ^;U^7 9 U 

>-2- -f;U) 7;/] £.tW(DA112) Oli U + -A7) 
1, 2, 3, 4-rh5t K o-l, 1, 4, 4, 6- ^>^f;^7n> (VI 1-1, 21. 888 

g)mm (80 mDirig^u *^Tttg«-B(£»sa*Hj>o < ^m^.^mwLtz 0 

3mm&, (200 ml) K&tt, flrftLfc^^MU 7KT^feofc^ic 

T7-- h p-1,2,3,4- xh^h Kn-1, 1,4,4,6- * > ^ 7 * 1/ XVI 1-2) 

14.59 g (54.5%) £afeii& a a H <t LT?#fc 0 
^H-NMR (400 MHz, CDCl g ) 7.96 (1H, s), 7.21 ClH, s), 2.56 (3H, s), 1.72 (4H, 

s), 1.30 (6H, s), 1.29 (6H, s). 

_hg£- hnft: (V1I-2) 14.59 g^Sfif^ (200 ml) cfcO'x^ / -7U (100 
ml) KjgfrU 10% Pd/C (1.74 g) £KT^M®7c£firn> fc 0 SftS^ty^ 
U LT?# £ttfcffife,S£7 7 -y -> a •> 'J 77 ^71^ 7 A ? a v 

h?77-f-(n- ^ + f"> :ft|xf : 1) (C «t »j ft®! LT „ 7-7 5 /-1,2, 
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3,4- f^t Kn-1, 1,4,4,6- ^ > 9 * f- fr± 7 9 V XVI 1-3) 12.14 g (94.6 

l H-NMR (400 MHz, CDClg) 6.98 (1H, s), 6.63 (1H, s), 3.61 (2H, br s), 2.14 
(3H, s), 1.64 (4H, s), 1.24 (12H, s). 

±MT I Jit (VI 1-3) 1.085 g. 4-3- Ftlffxf^ (1.676 g)&tftert 
-BuONa (616 ug) £&|7jCh;Ui> (20 ml)i::«U 7/HJ'>g^TT'h 'J X (v 
OS?'J-r>7-fe hX ^<7 5?«>A(0) (101.5 mg), (R)-BINAP (163-8 mg)*jD 

a. i/'j*^*7A?D7 ^77^ - (n-^+if> : ftiif^^IO : 0 «t 0 
SSLT, 4-[N-(5, 6,7,8-r fc Kp-3, 5, 5, 8, 8- ^>^y W7^U>-2 
- ^lf|xf;bxxf^ (V1I-4)£1.095 g (60%) 

Colorless needles (n- mp 173-175 °C 

! H-NMR (400 MHz, CDClg) 7.89 (2H, dd, J=l. 83 Hz, 8.8 Hz), 7.21 (1H, s), 
7.16 (1H, s), 6.77 (2H, dd, J=l. 8 Hz, 8.8 Hz), 4.33 (2H, q, J=7. 0 Hz), 2. 
19 (3H, s), 1.68 (4H, s), 1.37 (3H, t, J=7. 0 Hz), 1.29 (6H, s), 1.24 (6H, 

s) 

Anal. Calcd for Cg^gjNOg, C: 78.86%, H: 8.55%, N: 3.83%; Found C: 79.05 
%, H: 8.80%, N: 3.58%. 

±M7 i JW (VI 1-4. 92 rag) £DMF (2 mDKig^U DMF (2 ml ) 
U/cNaH (61.5 mg) ^jdDx./Co tffl'|3^txf^ (1 ml) £jD*s !gfiTill$L 
fc 0 TLC •Clffi^^ilLtl, SJSft** (30 ml)ir*i^fc^^U>TfflHi 
L/c 0 S§|«l7 -> A T'W. KflggL 7 5 -v •> * •> 'J ^7 f;b*7 A 
^7^' 7 74 - (n-A^t>:^ixf;l, = 20:l)i:T«fL, 4-[N- 
-N~(5, 6, 7, 8-t h7t Kn-3,5,5,8,8- / * i> >-2- -OU) 7; 7] 

EIllxfilxxT* 98 mg (99%)£*#-/c 0 
Colorlrss powder (n-^4- "9" >) ; mp 94"C 

*H-NMR (400 MHz, CDClg) 7.83 (2H, d, J=8. 8 Hz), 7.20 (1H, s), 7. 00 (IH, 
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s), 6-43 (2H, d, J=9.2 Hz), 4.30 (2H, q, J=7. 3 Hz), 3.66 (2H, d, J=6. 6 Hz), 
2.03 (3H, s), 1.69 (4H, s), 1.34 (3H, t, J=7.0 Hz), 1.31 (6H, s), 1.25 
(3H, t, J=7. 3 Hz), 1. 23 (6H, s) 

Anal. Calcd for CggHggNOg, C: 79.34%, H: 8.96%, N: 3.56%; Found C: 79.12 
%, H: 8.93% N: 3.571 
JhEiXfA'tt (83 mg)£x^y-;l/ (4 ml) HjgivL, 20% KOH 1 ml 

axtiSlfco Sttigffefc, KfSiBtel N ft@£ (40 raDKfctf. M^fb 
>T«lffiUfco W^KI^^y^AtWU UTDA112 £77 

mgO£M£fc) 

Colorless powder (n-^*1f >- i&fc/ ? Is »; mp 266 °C 
l H-NMR (400 MHz, CDClg) 7.87 (2H, d, J=9.2 Hz), 7.20 (1H, s), 7.00 (1H, 
s), 6.45 (2H, d, J=8.8Hz), 3.67 (2H, br), 2.04 (1H, s), 1.69 (4H, s), 1. 
31 (6H, s), 1.26 (3H, t, J=7. 0 Hz), 1.23 (6H, s) 

Anal Calcd for ^H^NOg, C: 78.86%, H: 8.55%, N: 3.83%; Found C: 78. 56%, 
H: 8.71%, N: 3.82%. 

0J45 : 4-[N-n--/n t°;U-N~(5, 6, 7, 8-r h v t Ko-3, 5,5, 8, 8- <>^^;l^7 
^b>-2- -Ol/) 7; y] 3cM@l(M113) ®« 

Vl]-4t3^^n-7 , Dh°;b£fflOT. #iJ440^C^oTDA113 

Ltz 0 

Colorless powder (n-^\ + if>); mp 245 °C 

^H-NMR (400 MHz, CDClg) 7.86 (2H, d, J=9.2 Hz), 7.20 (1H, s), 7.00 (1H, 
s), 6.42 (2H, d, J=8.8Hz), 3.52 (2H, br s), 2.02 (3H, s), 1.72 (211, hep, 

J=7. 7 Hz), 1.69 (4H, s), 1.31 (6H, s), 1.23 (6H, s), 0-95 (3H, t, J =7. 7 

Hz) 

Anal. Calcd for C^HggNOg, C: 79.11%, H: 8.76%, N: 3.69%; Found C: 79.17 
%, H: 8. 89%, N: 3. 64%. 
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#|J46:4-[N- -fV/pW^-H5,U,8-f h7t ■ Kn-3.5,5.8.8- 9 * 
^;t^7^U>-2- -111) Tin 3?M»(DA122) ®M 

(299 mg^tf&H* »J *A (499 mg) £3-7^ V^ntf/Urg 

A-CJK7KLT««Lfco llbW1^777^a*7A^v h^77* ~(n 
- A.+-y-> : »i^;b = 20 : 1 ) TfM8UTftffe«^ttftK 7 rag (2X) 
*H-NMR (400 MHz, CDClg) 7.82 (2H, d, J=9. 2 Hz), 7.18 (1H, s), 6.91 (1H, 
s), 6.41 (2H, d, J=8.8 Hz), 4.34 (1H, hept, J=7. 0 Hz), 4.29 (2H, q, J=7. 
3 Hz), 2.01 (3H, s), 1.69 (4H, s), 1.33 (3H, t, J=7.3Hz), 1.30 C6B, s), 
1.22 (6H, s), 1.15 (6H, s). 

±Exxf;l/ft (12 mg)£x.? J -fr (3 ml) fcS**U 20% KOH 0-5 
ml £iHx.T8t«EL;fc 0 Igf4iB£&, N f£g£ (20 mDKi&tt. igfb^ 

f-b>Tffifttfc 0 M£M*LTDA122 

Colorless cubes (n-^ + +>- >- IMfc/^Uy); mp 257 °C 
^H-NMR (400 MHz, CDClg) 7.85 (2H, d, J=9. 2 Hz), 7.19 OH, s), 6.91 (IB, 
s), 6.43 (2H, d, J=9.2Hz), 4. 36 (1H, pent, J=7. 0 Hz), 2.01 (3H, s), 1.69 
(4H, s), 1.31 (6H, s), 1.23 (6H, s), 1.16 (6H, brs). 

0d47:4-[N- ->7 n7°n t°;M ^;U-N-(5, 6,7,8-^h^t F'n-3, 5, 5,8, 8- 
S ? \s>-2- 7;7] ^E1 : @S(DA124) ©Mii 

ft^ftVIH <t^t^^D7°ntf;U^^;U^ffl^Ts $J44©^&SC^TDA124 

Colorless plates (n-^*-tf- >- tfrfb U > ) ; mp 213 °C 
} H-NMR (400 MHz, CDClg) 7.88 (2H, d, .1=9.2 Hz), 7.17 (1H, s), 6.50 (2H, 
d, J=8.8 Hz), 3. 50 (2H, brs), 2.03 (3H, s), 1.69 (4H, s), 1.30 (6H, s), 1. 
24 (6H, s), 1.22 (1H, m), 0.51 (2H, ddd, J =4. 8, 5.5, 8.1 Hz), 0.13 (2H, 
q, J=4. 8 Hz). 
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$J48:4-[N- ^V7'f;H-(5,U,8-fh7h Ko-3, 5, 5, 8, 8- ^>^>W7 
*t/>-2- >OlO 7;7] £.t»(DA125) ©» 

i3 9^y7'f/^l^T, #J44©??&«-?TDA125 

Colorless cotton (n-'s+-^>- f- P >) ; mp 245 °C 

*H-NMR (400 MHz, CDClg) 7.85 (2H, d, J=9. 2 Hz), 7.18 (1H, s), 7.07 (1H, 
s), 6.44 (2H, d, J=9.2 Hz), 3. 40 (2H, brs), 1.67 (1H, hept, J=7.0 Hz), 1. 
98 (3H, s), 1.69 (4H, s), 1.31 (6H, s), 1.24 (6H, s), 0.99 (6H, d, J=6. 6 
Hz). 

$J49: 4-[N-xf-;l/-N-(3,5-v-tert-7">^7 xx;l/) 7;7] £M$KDA212) 
©M (X + -A8) 

3,5- v-tert-7"f-;UT-U > (VI1I-1) 1.087 g . 4-3- K^oES^x^ M1817 
g)&tftert-BuONa (667. 5 mg) **§*>;Ux;/ (20 mDKJS^U T^n>g^ 
TTh'JX (-K>yyf>7Hrh>) ^7^9A((I) 106 mg. (R)-BINAP (176 
mg)«-jD^T««£Lfco 2^TO> T&£p U * (100 ml) »:* 

= 20 : Dia^fllU 4-[N-(3,5-^-tert-7'^^7xx;U) 7;/] £«Hx 
^;UxXt-;KV1II-2)^ 1.28 g (68%) #/c Q 
Colorless needles (n-^ + ^>); mp 123 °C 

! H-NMR (400 MHz, CDClg) 7.92 (2H, dd, J=1.8, 8.8 Hz), 7.14 (1H, t, J = L8 
Hz), 7.03 (2H, d, J=1.5 Hz), 6.96 (2H, dd, J=l. 8, 8.8 Hz), 6.01 OH, br 
s), 4.33 (2H, q, J=7. 3 Hz), 1.37 (3H, t, J=7. 0 Hz), 1.32 (18H, s) 

Anal. Calcd for C^H^NOg, C: 78.14% H: 8.84%, N: 3.96%; Found C: 78.33 

%, H: 8.94%, N: 3-69%. 
±MT l JW (VII 1-2) 101 rag^DMF (2 nil)!C?&7>U DMF (2 ml ) 

-tirfcNaH 90 mg ^1}U^tz 0 fffll3 7{fcxfA (1 ml) fcJnx., 
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(n-\^> :|ixf;b = 10: DfCTffMU 4~[N- x^;U-N-(3, 
5-^-tert-7*^;b7 x-;P) 7W] $Ii|xf-^xxf^ (99%)£#/c 0 
Colorless powder (n-^+^>); mp 90 °C 

! H-NMR (400 MHz, CDClg) 7.83 (2H, dd, 1=2.2, 9.2 Hz), 7.31 (1H, t, J=l. 8 
Hz), 7.02 (2H, d, J=l. 5 Hz), 6.64 (2H, dd, J =2. 2, 9. 2 Hz), 4-31 (2H, q, 
1=7.0 Hz), 3-79 (2H, q, 1 = 7.0 Hz), 1.35 (3H, t, 1=7. 0 Hz), 1.32 (18H, 

s), 1.26 (3H, t, 1=7.0 Hz) 

Anal. Calcd for C^H^NOg, C: 78.69%, H: 9.25%, N: 3.67%; Found C: 78.77 
%, H: 9.09%, N: 3.69%. 

i|xxf;HI (89 mg)£x*/-;i, (4 ml) 20% KOH 7K^?1 (1 

mi) *M7LTm%tLtz 0 mmm&&, &mm*\ n tm oo mDiai^ &it/? 

U>TW{iiLfco fii«v^->^AtttU «KLT DA212£80 
mg (97%) 

Colorless prisms (n-^*1f->- ig^by f-U»; mp 225 °C 

! H-NMR (400 MHz, CDClg) 7.88 (2H, dd, 1=2. 2, 9.2 Hz), 7.33 (1H, t, J=l. 8 

Hz), 7.02 (2H, d, 1=1.8 Hz), 6.63 (2H, dd, J=l. 8. 8. 8 Hz), 3.80 (2H, q, 

1=7.0 Hz), 1.32 C18H, s), 1.27 (3H, t, 1=7.0 Hz) 
Anal Calcd for CggH^NOg, C: 78.14%, H: 8.84%, N: 3.96%; Found C: 78.20%, 

H: 8.91%, N: 3.92%. 

M50:4-[N-n- 7 p t°;MH3, 5-i?-tert-7f7b 7 * 7=;] ^ISixf 

;bxxf-;KDA213) oRjfe 
^Wll-2<h3 94Ln-7nh°;U£/f]^T, ^J49©^^iC^^ TDA213 

Colorless prisms (n-^ + +»">- ±^<b^ 5^ > ) ; mp 247-248 °C 

^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.33 (1H, t, J = l. 8 
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Hz), 7.03 (2H, d, J=1.8Hz), 6.61 (2H, dd, J=1.8, 9.2 Hz), 3.66 (2H, t, 
J=7.7 Hz), 1.74 (211, hex, J=7. 7 Hz), 1.32 (18 H, s), 0.95 (3H, t, J =1. 7 
Hz) 

Anal. Calcd for C^HggNOg, C: 78.43%, H: 9. 051 N: 3- 8156; Found C: 78.55 
%, H: 8.94%, N: 3.59%. 

#J51:4-[N- 7x-;b -N-[2-(5, 6, 7, 8- f Fvh Ko-5,5,8,8- fh7^W 
7f^)]7; /] £SS$KTA001) ©Sit 

4-[N-(5,6,7,8-r hvh Kn-5,5,8,8- r F?^;^?^ b> -2-C ^) 7 
5 /] ^IfSif^xXfib (VI-2) 107 mg, 3^t7x-;l/ 0-1 ml Stf tert 
-BuONa 33.5 mg £fc 7 |ch;bx> 5 nlKigjfrU 7^3*>H^ b U X 
yV 'J -r>7-ir h » ^^v^A(fl) 21 mg „ BINAP (WD 43 mg £fln?U 
8fl°Ctiilfco 1 B#IH40#gL tert-BuONa 33 mg £il#U L/c 0 ^ic 1 TOSO 

h 'J 7 A T'MtK. Ill, 7 7-;ya->^fM7A?D7K77^- (n- 
: -ftixf*= 40 : Die J; Offi$SSLT» 4-[N- 7*-;b -N-[2-(5,6, 
7,8-f- h v t Kd-5,5,8,8- t h7^W7f*)]7 S /] SIS»xf;bxx 
f-;b 28 mg (y. 22 X) £#fc 0 

*H-NMR (400 MHz, CDClg) 7.84 (2H, dd, J=1.8, 8.8 Hz), 7.29 (2H, t, J=7. 3 
Hz), 7.19 (IH, d, J=8.4 Hz), 7.08-7.16 (4H, m), 6.97 (2H, dd, 1=1.8, 8. 

8 Hz), 6.82 (1H, dd, J=2. 6, 8.4 Hz), 4.33 (2H, q, J=7. 3 Hz), 1.67 (4H, s), 
1.36 (3H, t, J=7.3 Hz), 1.28 (6H, s), 1.17 C6H, s). 
±M^7.-T)[yW 23 mg£x? J - jl 3 ml tzjgfr U 20 % KOH;Jq£$ 0.5 ml 

znazimmmtistzo buzm* in u>vm&Liz 0 « 

h 'i^«U W-£lTtefeg B B ^ 21 mg (£gtfj) f#fc 0 

TA001: colorless prism (n-^\ + t>-M/f b» ;mp 239 °C 

! H-NMR (400 MHz, CDClg) 7.88 (2H, dd, 1 = 1.8, 8.8 Hz), 7.31 (2H, t, J=8. 4 
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Hz), 7.22 (1H, d, J=8.4 Hz), 7.17 (2H, dd, J=l. 5, 8.8 Hz), 7.12 (1H, t, 
J=7.3 Hz), 7.10 (1H, d, J=2.6 Hz), 6.97 (2H, dd, J=2. 2, 9.2 Hz), 6.84 (2H, 
dd, J=2.6, 8.4 Hz), 1.68 (4H, s), 1.28 (6H, s), 1.18 (6H, s). 

$J52 : 4-[N,N- t*x [2-(5, 6, 7, 8-r h v t K d-5, 5, 8, 8- r h =7 1 ?)l>i-7 
7 i / ] 3c&M(TA012) ©Hit 

S«B^Ts P-T= /Mixf-^xxt^ (7.42 g) . 2-7*a*-5,6,7, 
8- fh7t Kn-5.5,8,8- f h7^f;bt7^P> (10 g) . ^K*'J*A (10. 
4 g) \ Mil (0.5 g)> -hn^>-f?> (5 ml) ©ig£tt*8j220 °CT5B#OT 

SfcU JtfETC»tt*ii U f'J * ^* 7 A ? P 7 ]. / 5 7 ^ - (n- 

-\^> : ft»xf^= 1:5) i:i«Slt, rt:£&VI-2 (3.5 g)£4-[N,N 
- t"x[2-(5,6,7,8-x h7t Kp-5,5,8.8- t h5> W7f;l/)]7?;] 
f|xf;bxxf;b (3.1 g)£$#fc 0 

fxfr : *H-NMR (400 MHz, CDClg) 7. 82 (2H, d, J=9 Hz), 7. 19 (2H, d, J=8 Hz), 
7.08 (2H, d, J=2 Hz), 6.94 (2H, d, J=9 Hz), 6.84 (2H, dd, J=8, 2 Hz), 4. 

32 (2H, q), 1.67 (8H, s), 1.35 (3H, t), 1.27 (12H, s), 1.17 (12H, s). 
4-[N,N-t:x[2-(5,6,7,8-f- ^ h Kp -5,5,8, 8- x l>7^f^t7fW]7 ; 

7] $IiSxf/nxf^ (3 g)©x*y-;u (20 mD^^irTKM^ h 'J r7 A 
(0.67 g) ©7»S (3 ml) £iDx_, 50°CT 3 MS># t fc 0 £f»£t)£ME 

A^ig|xf;l,ti|liU l4btlfcTO*7A^D7 ^77^-( I«xf 

;l/) TtSLt, TA012 (1.5 g) **§fc 0 

l H-NMR (400 MHz, CDClg) 7.87 (2H, d, J=9 Hz), 7.21 (2H, d, J=8 Hz), 7.10 
(2H, d, J=2 Hz), 6.93 (2H, d, J=9 Hz), 6.86 (2H, dd, J=8, 2 Hz), 1.67 (8H, 
s), 1.27 (12H, s), 1.18 (12H, s). 
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